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Choose your tires the 
same way a car owner does- 










on a busy Saturday afternoon and see the 

way car owners come in and say: “Give 
me a U. S. Royal Cord. Give me a U. S. 
Chain Tread.” 


Those car owners know what the name U. S. means 
on a tire. And their confidence in the U. S. quality is 
the same confidence you can have in buying your bicycle 
tires, if you only say “U.S. ” 

Look at that U. S. Cord Tire shown in the picture. 
And the U. S. Chain Tread Tire alongside. They are 
bicycle tires—but they are made in exactly the 
same design and with exactly the same care 
as their “big brother’ U. S. Automobile 
Tires. They deliver the same kind of service 
—non-skid and Jong wear. 


iz WOULD interest you to stand ina garage 


Few tire makers devote the same attention 
to bicycle tires as to automobile tires. If 
you have been having trouble with your 
bicycle tires, that’s probably the reason. 


The United States Rubber Company has 
a high reputation to maintain, not only in 
automobile tires, but in bicycle tires as well. 
U.S. Bicycle Tires must live up to that repu- 
tation all the way through. 


Find the dealer who sells good bicycles and 
U. S. Tires—the two go together. 


If you want to know about the rubber that 
goes into U. S. Bicycle Tires write for a copy 
of the graphically illustrated and fascinatingly 
written book, “Rubber—A Wonder Story.” 


There are nine styles of U.S. Bicycle Tires, both 
clincher and single tube: U. S. Chain Tread, U. S. 
Cords, Giant Stud, G & J Corrugated, G & J Chain 
Tread, G & J Herringbone, Heavy Service, Overland 
Thornproof, Nonpareil. Choose the tread you like 
best from your dealer’s stock. 


United States Tires 


United States Rubber Company 
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' As famous for their fidelity | 
‘ as for the artists they present My : 
> ; Absolute faithfulness of reproduction is the one essential } a 
Ys the greatest artists demand in the making of talkking-machine ‘ | 
records. 4 | 7] 
fol 14 Because of their dominant position in the world of |: { 
Vio ee N music, because of the pride they take in their art, it is a prime ve 
aN requisite that their interpretations shall be reproduced in all _ 
N their original beauty. ‘ 
; 4 It is highly significant that the world’s greatest singers a 
“44 and instrumentalists have entrusted their art to the Victor * 
. | and Victor Records as the one medium through which they | 
ee | themselves wish to be heard. | 
a i There are Victrolas in great variety of styles from $25 to aN 

nt $1500, and any Victor dealer will gladly play any music you 

3 lh wish to hear. New Victor Records demonstrated at all dealers . 
, i} on the Ist of each month. a 
|i r: 
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Well, we suppose you'd better 
GET tHAT BOY TO WRITE i 
right away for this veryspecial “ 


of the internationally 
Vol 42 famous Cypress Pock- 
© et Library. Just out. 


“Good Bungalows 
for Good Birds.” 


| with It is a wonderful compila- 
ay tion of bird lore and bird 
information. BIG DOUBLE 
SUPPLEMENT WITH 20 
BEAUTIFUL AND COR- 
RECT DESIGNS—all spe- 
cially made by artists who 
know birds. (Not one is like 
the other good designs in 
bird house catalogs.) Also 
in this volume you will find 
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20 FULL WORKING PLANS 


with Complete Specifications. And ALSO EXTRA 
ART SUPPLEMENT, 12 x 29 inches, in FIVE 
COLORS with a total of 


3 PORTRAITS OF AUDUBON 


SUITABLE FOR FRAMING, two of them being re- 
productions in 5 colors of 2 rare old steel engravings, also 
phowerapa of his home and of the Statue to his memory. 
ALS 


5_ BIRDS in NATURAL COLORS 


and 180 correct pen portraits of other birds—with calls. 











“Your Cypress Volume 42 is one of the most complete 
and authentic books on this subject I have ever seen.”’ 
‘Thus recently wrote a bird-lover who has read much. 





You will be astonished and delighted with the variety of 
the contents of Vol.42. AnditisFREE. Send your name, Today is best. 


SOUTHERN CYPRESS MFRS’ ASSN. 


1249 Hibernia Bank Bldg., New Orleans, La., or 
1249 Heard Nat’l Bank Bldg., Jacksonville, Fla. 
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Learn To Talk Convincingly 


—and the World is at Your Feet 


HY can one man sell where an- 
\ \/ other fails? Why can one 

man literally carry an audi- 
ence off its feet, while another, 
speaking on the same subject, makes 
little or no impression? Why can 
one man get the sought-after job 
when another better qualified is 
turned down? Why does everyone 
“believe in” one man and have no 





An interesting and convincing 
talker 18 popular—thecenter of 
attraction at ail social affairs. 


confidence in another who really has 
just as much ability? The thing 
that counts is 


Not Only WHAT You Say 
But HOW You Say It 


The world is full of splendid mer- 
chandise that doesn’t move—‘‘order 
takers’”” who should be salesmen— 
political ideas that meet continual 
defeat—good men earning less, much 
less, than they’re worth; all because 
so few know how to use that God- 
given faculty of speech which is one 
of man’s greatest weapons. 


Let Me Teach You 


I can teach you how to carry con- 
viction—how to make what you say 
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If your worda carry conviction you can 
influence a crowd to think as you do, 
have the effect you want it to, 
whether you talk to sell, to convince 
or to entertain. I can enable you to 
overcome timidity—give you con- 
fidence in yourself, develop your 
personality, improve your memory. 

I can show you the art of brevity, 
the value of silence. Instead of being 
funny at the wrong time, I can 
suggest when and how to use humor 
with telling effect. Do you know the 
knack of making oral reports to 
superiors? Do you know the right 
and wrong way of presenting com- 
plaints, estimates, and to issue orders? 


CAN YOU DO THIS? 


Can you talk as well 
In public as at home? 

Can you get financial 
hacking when you 
want It? 


Can yu win coofi- 


dence, trieodship, love 
through your speech? 


Cao you make people 
listeo when you talk? 

Can you hold your 
hearers speli bound? 

Can you address aoy 
size audience from one 
to thousands? 

Can you get up and 


EE fay 


Bas [i al 





Can you give humor- talk, any time, any 
ous, extemporanecous place without nerv- 
talks? ousness? 





I ean show you how to answer com- 
plaints, how to ask the bank for a 
loan, how to ask for an extension on 
your note. Another valuable lesson 
I teach is how—instead of antagoniz- 
ing people when they disagree with 
you, you may swing them around to 
your way of thinking in a pleasant 
sort of way. You will learn the best 
way to get things done—the secrets 
of diplomacy. 


Results in One Evening 


Now one of the remarkable things 
about my method is that it requires 
little study and time. 





Among atrangers or at home 
people Iisten eagerly. 


Nearly anyone can grasp the prin- 
ciples in an evening. Hundreds of 
letters pour in every day proving that 
my method brings almost immediate 
results. 


Thousands Have Benefited 


Among the enthusiastic students of 
my Course are thousands of promi- 
nent men in all walks of life—they 
include business men, preachers, law- 
yers, teachers, physicians, bankers, 
etc., etc. Frederick Houk Law. 





At acommittee or board of di- 
rectors’ meeting you will be'able 
to hold attention when you talk. 

The Independent Corporation, pub- 
lishers of ‘Mastery of Speech,” Dr. 
Law’s Course in Business Talking and 
Public Speaking, are offering you an 
opportunity to learn in your own 
home how to improve your ability to 


3 





The ability to talk convincingly will 
win over prominent men. It isone 
of the secreta of closing big deals. 


Talk Convin ingly. They are so 


confident that 
possibilities that 
they are willing 
to send it to you 


you will see its 
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Aitanttitiy seemit 
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Send No Money | asthe conndenes 10 £0 
tendent for a transfer on 
5 the planers... . nd, 
You send no to my surprise, he gave 
it to me. i had for 
money. Just months heen wanting 


mail the coupon 
and, all charges 
prepaid, you will 
receive the 
Course—you are 
under no obliga- 
tion whatever— 
and if you are 
not entirely sat- 
isfied send it 
back any time 
within five days 


that change, hut didn't 
have the confidence until 
your Course pointed out 
the easy way to taik to 
your ‘Superior, That ia 
only one incident where 

urse owas of 


RALPH_L, LEONARD, 
40 Bridge Street, 
Beverly, Mass. 


“After a careful peru- 
sal of the Course, I am 
convinced that correct 
8 is the largest 
contrihutlon to a 
man’s success, and that 
honest application to the 
study of thia Course will 

roduce the desired per- 
ection in speech. 


H.W. GROSS, 1802 W. 
Mansur St., Guthrie, 
Okla. 


after you get it— 
you will owe soi have had the 
. Course only a few days 
nothing. hut have already noted 
0 coosiderabie improve- 
But if you ment in s hand In 


are pleased, as 
thousands of 
others have been 
who have used 
the Course, it 


ability to please and en- 

tertain persons I'm asso- 

ciated — with. I am 

much pieased with it.” 

OLAF A. BLOMGREN, 
Utilitins Q. M. C., 
Camp Lewila, Wash- 
ington, 


“I have read but one 
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will cost you other word ~and I have 

7 foun in at Sh the 

Only $5.00 in | sagieal” yepnote wnich 
i: "1 es mm, 10) 0 

full payment. be, and my be- 


You have every- 
thing to gain 
and nothing to 
lose. Act im- 
mediately be- 
fore this offer is 
withdrawn. 


desire to 

filer that, with thelr 

help) I will become a 

gi puhiic speaker, de- 

spite an agonizing diffi- 

dence inherited from my 

Mother.” 

CHAS, COURTLAND 
SMITH, 802 Hartford 
Bidg., Chicago, IM. 
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OC By Frederick Houk Law 
| Roth Memory Course 
By David M. Roth 
0 How to Read Character at Sight 
| By Dr, K. M. H. Blaekfo 
El Super selena ene ($7) 
y Arthur Newcomb - 
| Purinton Course in Personal Efficiency 
By Edward Earle Purinton 
| Ferrin, Home-Account System ($3) 
1 By Wesley W. Ferrin 
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Make a Bigger Income 
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Great 
demand 
for drafts- 
men now. Still , 
greater demand in \ 
prospect. Warover, \\ 
buildingistoberesumed \, ¥ 
and manufacturing to \JR 
expand to meet home and \\' 
foreign needs—which means \\\ 
plenty of good positions for \ 
draftsmen. Take up this paying pro- 
_fession. The Chicago ‘‘Tech’’ method 
is the quickest, easiest way to become a 
draftsman in spare time while you hold \ 
your present position. That proved before 


‘ you pay a penny. (See free leason offer below.) \) , 
Vy Send coupon, Learn how to earn 


$25 to $100 
a Week or More “ 


at interesting work with opportunities to rise to superintendent,manager, 
or other executive positions, Let the Chicago‘‘Tech’’engineers train you 


‘ a At least get the free lesson and information 
Drawing Quifit Huey Pasinterite 




























































































































































































Ge The fees for Chicago “Tech” eourses are very moderate~and 
xtra you ean pay on easy terms, And aleo—you can chtain in a few 
Charge) months what it would take several years to acquire by ordinary 
methods. You can getan early start. You are soon ready to take 
Every & paying position and to quiekly get back the eostof your course. 

student of 

the Chica- 

go“Tech” 

Home 

Study 

Course 

in Draftsmanship receives this draw- 

fag outfit—set of 1 


nstruments In case, 
drawing board, T square, triangles, 
scale, curve, drawing paper, pencils, 
etc., or a cash credit in case he already 
has an outfit. These Instruments are 
of the same make and sizes as used by 
high salaried experts in drafting rooms 
of factories, shops, rallroads, etc. You 
use them while learning—then take 
them right Into your practical work. 
NOTE: Enrolled with Chicago “Tech” 

*you have the personal direc- 
tion of practical engineers, builders snd 
architects who teach you the methods they 
use in their own work. No useless theories, 
no time wasted, You are prepared to 
stand beside old, experien men. Big 
advantage to learn from a staff like this— 
every man a specialist. 


Come to the College or 


TRAIN at HOME 


Wherever you are you can have this 
Chicago “Tech” training. Compiete 
tnstructlon hy mail. Exercises, lessons, 





LESSON 


ES 


Carrying a Monster Gua Undér the Sen... = 
Sunken Ships Lifted with Air-Bags.....ese000 76 


Other Institutions ask you 
to pay first—and then to find 
out]later how well quallfied 
you are for this profession. 
We send the free lesson first 
and place you under no ohli- 
gation at aif. Discover your 
qualifications hefore you 
pay anything. And see for 
yourself just what Chicago 
Tech" offers youin train- 
ing which will hring a 
ready market for your 
services and open oppor. 
tunltles which are closed 
to the untrained man 
The coupon will hring 
all the facts about the 
course, the smali fee, 
and the easy terms. 


NOW 
















. SPORTS AND PASTIMES 


Ae an Actor He Is a Bear, ...ccccerscssccces 
They Can't Pull for the Shore......ccccccnce 
A Bear of a Bear Fondles Teddy.....ssessees 
You Would Probably Be Arrested for This... . 
Music on Electric Anvils......ccseectscecces 
He Shoots His Toy Airplane from aGun...... 
Outdoor Moving-Picture Shows. .sesscsscsces 


MISCELLANY 







































































personal directlon of our experts right 
in your own home if you cannot come 
to the college for a resident course, 
Send the Coupon and get the facts. 


CHICAGO TECHNICAL COLLEGE, 
431 Chicago “Tech” Building, Chicago 


, Without obligatioo upon me, send your Cetalog oo subject in- 
@iicated below, Also FREE Leseoo, if inquiry is on Drefting 


or Plan Reading. 


Mark X opposite work io which you ere expecially interested 


O Plao-Readiog—Buildings 
OC Plao-Reading—Shop Men 
O Estimating 


O Architectural Orafting 
(J Machina Drafting 

O Electrical Drafting 

QO) Structural Drafting 
D) Sheet Metal Drafting 
D Builders’ Course 


DO Surveving 


Name ..,...ssecccccccccccccccceceecccccctcoeteccvcseces 


ARAIONB.. 0. cccrcccreveccrcecrecesccveccesoveesecesccces 


City... ..0.. 


Collogs or Home Study? State which. .,.0.. sscccsercere oe 


OD Aeronautics 
0 Autos and Gss Engines 


cee ccerceesccessvecs cee ttBeccsscceccesers 





Mark with X the hranch you are Ine 
terested in—or If In douht about which course to take, write a 
letter stating facts ahout yourself and asking our advice, which 
will be freely given. Mail either the coupon or the letter today. 





















Auto and Gas Engine Course 


All sbout automobile mechsnism—its construc- 
tion, operation and REPAIR—taught by mail. 
You traln directly under the Chleago ‘‘Tech’’ auto- 
mobile experts. Spiendid opportunities open now. 


Learn AIl This in Spare Time 
All about the prineiples of the Automobile, 
All about Gasoline Engines, 
All about Power Plants and Transmissions, 
All sbout Carburetors and Fuel Supply Systems. 
All sbout Luhrication and Cooling. 
AH about Batteries. 
All about Magneto Ignition. 
All about Starting and Lighting Systems, 


AERONAUTICS 


Complete Course in Aeroneotie Engineoring. Every 
principls mads clssr. Equips you for sxpert work. 


Write fenditbajcoupan and get catalog and all 
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Month 


Pays 
for 


Latest and Finest New Oliver 


A year and a half to pay! Only $3 a month. Payments so small as to average only 
about ten cents a day. That is our easy payment plan on the Oliver. And you have 
the use of the typewriter while you are paying for it. You may now order direct 
from the Oliver Typewriter Company and get the latest model Oliver at a saving of 
$43 and on payments so easy that you won’t miss the money, 


Only $57 for the $100 Oliver 





A full saving to you of $43 on the famous 
Oliver No. 9—our latest and newest model. 
That is what our new selling plan makes pos- 
sible. During the war we learned many lessons. 
We found that it was unnecessary to have such 


a vast number of traveling salesmen and so 
many expensive branch houses. We were able 
to discontinue many other superfluous. sales 
methods. As a result, $57 now buys the iderti- 
cal Oliver formerly priced at $100. 


Try It Free—Send No Money 


Not a cent in advance. No deposit of any 
kind. No obligation to buy. The coupon is all 
you need send. The Oliver comes to you at our 
risk for five days free trial in your own home. 

Decide for yourself whether you want to 
buy or not. 


Only the Coupon! 


No pre-payment required. This is a real free trial offer. All 
at our expense and risk. Fill out and mail the coupon and get 
the Oliver for free trial. If you should wish further information 
before requesting a free trial, mark the coupon for the free books 
mentioned therein. Clip and mail the coupon now. 


Canadian Price, $72 


The Oliver Typewriter Company 


1104 Oliver Typewriter Bldg. Chicago, Ill. 
169.02 


If you don’t want to keep the Oliver, simply 
send it back at our expense. If you do 
agree that it is the finest typewriter, re- 
gardless of price, and want to keep it, 
take a year and a half to pay at the 
easy rate of only $3 a month. 


THE OLIVER TYPEWRITER COMPANY 
1104 Oliver Typewriter Bidg., Chicago, Ill. 
Cl Fir me a new Oliver Nine for five days free inspection. Tf 
keep it, FE wlli pay $57 at the rate of $ per mouth. The 
title to remaiu in you until fully paid for. 
My chipping polnt fs... 


= 
t 
a 
a 
a 
a 
1 
' 
q Thisdoes poup lace me under any obligation to buy. If I chooes 
t 6 pea liver, FE willehip 1¢ hack at your expense at the aud 
‘ Do not send a machine antil I order It. Mail me your book 
a —"The High Cost of Typewriters — The Reason and tho 
. medy,’’ your de luxe catalog and further Information. 

a 
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INGING . [oo 5 cveccccstsecas savveu secede cced sveves soe=-aoneases — 


Street Address ...... 2.00 -+ Naa cinesunavany Masbe vs ddawecuee 


CU eaairs cocaceenue avccceinecea dace tQl@ nocneeesseccscaccoce 


Occapation or Business .....ccecceseoe senses cece caesaneeenee i 





Word S Creates Books 


the hooks worth reading—560 classi 

Sead of all Ilterature—condensed to 20 eainant 

volumes. The substance—meat—of all etandard 
works, without a dull line! All 20 volumes sent on 
recelpt of $1.00. 
Nelther time nor money now stands in the wey of 
knowledge. The drudgery of a well-rounded education 
eliminated hy two famous edltors-—Lord Northel te: ot 
Englend, an McClure of America. They ha 
condensed the vital, living parts of 560 great Sanrties 
erin mirror the desires, struggles, motives, history of 

peoples. 


560 Classics Boiled Down 


20 Sparkling Volumes 
ONE thousand dollars’ worth of booke S repreen 
In this compressed Uhrary. It would e fee 

years’ task to rend them in original form! 
densed, you will fairly race tira ugh 

reading means a broad education in the world of letters, 
that would take) yer of digging and erring in ordinary 

study. CARNEGIE said this “They're 
nuggets of gold in smali compass 


Life’s Pleasures f° ntemited by knowledge 


Balzac's mo edged, Vict with life's sa Pa 
ictor Hugo reveals hu- 
ma hakespeare’s word-pictures 
are life ieee ay ys’ Diary pbeaks a unlversa) 
anguace, memo! of Madame 
Destael. Gitta nintory, drama, aclence—ell in 
fasclnating language oketehed aby master hends. 
reading will give you poise and conversational at ‘lity— 
or in business, Yourisk nothing. Your $1.00 
back If not satisfied. ‘Use coupon below. 


a 
Lg TEAR OUT, SIGN AND MAIL TODAY 


Western Newspaper Association “= 
140 S. Dearborn St. O O 
For $1 enclosed send me on $25.00 $29.00 
approval The World | gGreat- 
t Books in 20 volumes, In style of hindlng indleated 


. Iflkeep them 1 I wie remit $2 with! 
end $2 monthly Funul Pure! 
readers of Popular Science ‘Mont 


hin 10 daye. 
rice is pald ns offered 





Ridpath’s 
History of the World 
AT A BARGAIN 


We will name our Bergain Price and 

and zeal tresic our 2 beautiful sample paxes 
fof your conv. 

taeeR tae inyedvertingment. 4 ‘oar nvenience ts printed at the Boars 


easy ilasiylierers of paymant 


Beer te DEST ay Mteation poet "ars at prae eate are 
eng ti fi) ye 
your last : Opportunity to boy barnes che elon gous ind oz. “This fe is 


a 


leaen mail 324) esampia booklet 

Bt The Hist tary of the Wortd, and write. we full 
ticulars of your mepectat atfer is Papular 
jenca Monthly read 


Name..... 
Address...... 





@ FREE COUPON 


WESTERN NEWSPAPER ASSOCIATION 
140 So. Deerborn St., Chicago, fll, 4-20 





IN FASCINATING NEW 


RAILROAD JOBS 


Learn et home in spare time to fill e big-pey fascina- 
ting ;ob as Signal Engineer, The dsmand 1 growing 
for men to install, supervise and maintain signal sys 
tema and other asfety dovices co railroads everywhere, 
Bteady smploymant:good saleries right from the start. 


— TO, $5000 A YEAR! 


sGuslity for one of these Jobal 
®arn big money! 


Enjoy every 
eeinntaal your work! . 


Send ee 


for free information aboot YO 
reat opportunity 
wineer. 
Write far Valusbla 
FREE BOOK 


SIGNAL 
ENGINEERING 


Jost write a post-card or aletter 
| NOW snd o ask cue i sana youls our 


fally INanteated, telling Pallabout 
thia wonderful profess on and Ger 
bie pay jota awaiting y. 

out how you cao auicny "goat i H 


‘or 
ke abeclutaly Feee Welt toc 


DEPARTMENT. “OF SIGNALING 
Oepi. 1204, 
1920 Sunnysiag Ava.” 
CHICAGO, ILL, 


uld low Solve 
is Mystery? 


A wealthy woman Is found murdered In her room— 
her jewels gone. The doors and windows were securely 
locked—jrom the inside. No “jimmy” marks—no 
tell-tale evidence of any kind, er three servants— 
cook, maid and man-servant had admitted no one. 
Not a sign anywhere that would Indicate how the 
murderer entered and left the room. None of the 
servants were euspected—all had satiefactory etories 
to tell. The case was a baffling one—not a shred of a 
clue by which the crime could befastened to anyone. 
The police gave it up. And yet— = 

The murderer was anget. and brought” to justice 
and the jewels restored. The criminal had carelessly 
left his finger-print on the closet wall where he had 
hidden awaiting his victim. A finger-print detective 
discovered It—matched It with that of the victim's 
man-servant and the mystery was solved. Again the 
great value of the finger-print method of crime detec- 
tion had been established. The finger-print detective 
had succeeded where all others had failed and collected 
a large reward. 


Earn Big Money as a 
Finger-Print Detective 


Could zou u_imagine more fascinating ss work than this? 
Life and death often depend upon the isions Inade from 
finger-print evidence. ees there are only a few experts In 


the country the usa! are fi now everywhere. 
Governments, ¢ rations, ceed sepertments, and Indi- 
viduals are con: antly asi t print 


experts. This is a new uncrowded i tecane on Sriien. men 
earn‘trom $2000 to $8000 a year. The field is ass wisex as the 
world, the pay big and the work ahaorhingly erent 
one of the most fasclnating jobs in the world Learn 
great game st home in your spare time. No ronan what 
your present work—you can easily master this fascinating 
training end take one of the fine positions now waiting for 
you. 


Free Course in Secret 
Service 


a short time we are maklng a special offer of a Free 
gene "in Secret Service inteliigence, Mastery of those,two 
kindred professions will ove yen a hrifiiant career to You. 
Write guick for our free k explaining In detail this 

wonde: course of tralning, It will show you Just what 
the finger-print. profession Is, bow you can learn It end 
sueceas stories of our many students. Act quick whils this 
special offer remains open. Mail coupon to-day, address 


UNIVERSITY OF APPLIED SCIENCE 
Desk 1204, 1920 Sunnyside Avanuae, Chieago, Ills. 


Univeralty of Applied Sclence, 
Desk 1204, 1920 Sunnyside Ave., Chicago, Ills. 


Gentiemen:—Without nny obligation whatever, send me 
poet new FREE hook on Finger Prints. and your offer of a 
“E course In Secret Service inteliigenco, 
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TO SOFTEN YOUR BEARD 


To Shave Easier, Quicker, Better 


Shavaid, a new scientific preparation, will make your daily shave 
a pleasure. It softens the beard instantly, soothes the skin. No 


rubbing in. 


OME shaving is being revolutionized by 
this new way of softening the beard. Men 


No hot water. 
will be convinced. 


Give Shavaid one trial and you 


Mail the coupon for your Free Trial Tube. 


Note the cooling, soothing sensation. The 
lather stays moist and creamy. You will notice 


the nation over are welcoming this valu- how the razor “‘takes hold,” how smoothly and 


able preparation. It means 
an easier, quicker, more com- 
fortable shave. Shavaid, ap- 
plied to the dry beard, softens 
it instantly. It makes the 
razor “take hold.” It does 
away with all “pull.”” Shavaid 
soothes the tender skin. 


Harsh Methods 
Unnecessary 


Hot water draws the blood 
to the surface. Rubbing in 
makes the face tender. Both 
open the pores. Neither is 
necessary. 

Harsh methods of shaving 
age the skin prematurely and 
cause wrinkles. They make 
the skin unnaturally dry. Af- 
ter-shaving lotions and creams 
will not repair the injury thus 
done. The cause must be 
eliminated. Shavaid accom- 
plishes instantly what old 
methods failed to do. 


Keeps Skin Healthy 


Simply apply a thin coating of Shavaid to the 
1 Then apply your favorite lather. 
Shavaid works better if the lather is not rubbed in. 


dry beard. 


Shavaid 


Softens the beard instantly 


—apply to dry face before 
the lather. 


Saves time and trouble 


no hot water, no “rubbing 
in” of the lather. 


Protects the face 
—skin remains firm and 
smooth. 
Removes the razor “‘pull’’ 
—harsh ways age the skin 
prematurely. 
Replaces after-lotions 


—Shavaid isa cooling, sooth- 
ing balm. 





easily it removes the beard. 

Men who like a close shave 
will find Shavaid a revelation. 
Shave as close as you like, the 
old drawn, burning sensation 
is gone. Shavaid makes your 
face feel cool and comfortable. 

The daily use of Shavaid 
will keep your skin smooth 
and firm, free from the tender- 
ness and excessive dryness 
which are caused by hot water 
and rubbing in. Minor skin 
eruptions and abrasions yield 
quickly to Shavaid’s soothing, 
healing influence. 


Try It Yourself 


Many men are now using 
Shavaid. ‘Those who shave 
once with it are convinced of 
its merits. It is certainly 
worth trying —free of all cost. 

Write your name and ad- 
dress on this coupon. Send it 
in. Then you can see for 
yourself what Shavaid will do 


toward giving you an easier, quicker, more 


At Druggists —50c. a Tube 
BAUER & BLACK, Chicago, New York, Toronto 
Makers of Sterile Surgical Dressings and Allied Products 


q 


comfortable shave. 

After you have proved to your own satisfac- 
tion that you need Shavaid, you can secure it frcm 
your druggist at 50c.atube. If he cannot supply 
you, we will be pleased to fill your order direct. 


ae. a 


BYE 7 
Shavaid: 





BAUER & BLACK, Chicago, Ill. 


Mail free trial tube of Shavaid to 
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Rate 25 Cents a Word, no discounts. 


QUICK-ACTION ADVERTISING 


‘HERI. READERS AND ADVERTISERS MEET TO TRANSACT BUSINESS 





Advertisements for the June issue should be recelved by April Ist. 





AUTOMOBILES AND ACCESSORIES | 





AUTO Motor Suppiles. Buick, Michigan, 
Dayton, Hupp 32,-Cadillac, Overland, E. M. F., Con- 
tinental and Buda Motors, ail types, $50 each and up. 
Bosch Magsctos, $15 each and up. Special high tonsion 


2 and 4 cyiinder magnetos, $9.50 each. Prest-O-Lite 
tanks, $5.00. Colls, earburetors, air compressors, gene 
eratora, starters, etc. Write for Bargaln Bulletin, Second 


hand auto accessories, Address Motor Sales, Dept. I4, 
West End, Pittsburgh. Pennsylvania. 


ENORMOUS demand; Sell Tankil, Modern auto-fuel, 
100 to 200° profit.—**Vapor-Spray"’ system burns water. 
Adds tremendous power, ‘Fankll, Cleveland, Ohio. 


AUTOMOBILE Parts for all cars—50°; off manufac- 
turers’ Hist price, Pistons, conneeting rods, cam shafts, 
crank shafts, cylinders, axles and gears. Our new cata- 
loguo and Used Parts Bulletin now ready. Write for 
it to-day. Service and satisfaction guaranteed. Auto 
Parta Company, 4108 Olive Street. St. Louis, Missourt. 


TIRES. Factory-to-You Prices. Exciusive represen- 
tative wanted each locality to use and sell Melltinger 
Extra Ply Tires, Ouarantee Bond 8000 Mites. Sampio 
sections furnished. Mellinger Tire Company, 937 Oak 
Street, Kansas City, Missourl. 


VULCANIZING auto tires is a growing and profitahle 
husiness. Easy to learn, Instruction book, $1. Planta 
$50 to $200. Dotails free. Equipment Co., I7 Canal, Cin- 
einnati, Ohlo, 


TIRES at Wholesale. Send for prices on 7,500 milo 

aranteed tires and tuhes. We have the cheapest 

h-grade, long life and reliablo tires in the worid. No 
“seconds” or rebuilt tires. Overton Rubber Company, 
Oclwein, Iown. 


HYDRONIZER: Insures clean plugs, consumes ear- 
bon, saves gasolinc, Intensifies power and Increases speed. 
For ail cars. Money back guarantee. Big profits for 
agents, Free literature. Frlestedt Nianufacturing Com- 
pany, 2933 West Lako Street, Chicago. 


MORE Power, less fuel, no carbon. 
facts, results guaranteed, Wreitc for booklet. No-Leak 
Piston King Company, Baltimore, Maryland. 


PATENTS—Writo for Free Tiuatrated Gulde Book 
and Evidence of Conception Blank. Send model or sketch 
and déscription of invention for our opinion of Its patesat- 
ahlo nature. Ifighest roferences. Reasonable terms. 
Victor J. Evans & Company, 189 Ninth, Washington, D.C, 


INSYDE Tyres, Inner armor for Automobile Tires, 
revents punetures and doubles mileage of any tires. 
lberal profits. Details free. American Accessories 
Co,, Dept. 97-A, Cinclnnati, Ohio, 


BATTERY Charging pays blz profits. Clty currents or 
ras engine operates. Easy terms. Hobarts, Troy, Ohio. 

RED DEVIL Auto Pojlsh—Brightcns tho way. 
lar 60c. can, 50¢ to Introduce. Agenta wanted. Red 
Devil Products, Dept. I, Farmingdalo, New York. 


SAVE money! Mako mosey! Work for yourself or for 
others, Know about auto construction and repairs. Ilus- 
trated catalog and sew instructive booka sent free. 
B-6, Automobile Digest, Cincianati, Ohio, 


CHILDREN ean 0x punctures with Klnsev’s Electric- 
Patch. Instuntaneous—Permanent—Guaranteed. Niatied. 
preveid A for dollar bill, Kinsey Patch Company, Junction, 
“ity, Kansas. 


SIIINELO—Unexeelled Auto Body Polish. Formula, 
$1.00. A top dressing formula free. John Eberle, West 
Water, Chillicothe, Ohlo. 


MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rato Folder.’ It contains 
some really Important facta which wlil prove Interesting 
and valuable to you. It also tella “How You Can U: 
Popular Science Monthly Profitahly.”’ You'd like to 














No mystery, plain 
O 





know, woulda’t you? Manager Ciassified Advortising, 
poplar Selence Monthly, 225 Weat 39th Street, New 
ork. 





FORD ACCESSORIES 





FORODS start easy In cold weather. 
per gallon os chea 
our 1920 ecarhuretors. 
motors, can attach them yourself. ig profits to agents; 
money back guarantee: 30 days’ trial; Ale Friction 
Carhuretor Company, 500 Madison Strect, Dayton, Ohlo. 

MOTOR Tire Pump for Fords. Can be mado hy 
any Ford owner from discarded parts. Serviceable and 
eMcient. A handy labor and timo saver. Full Instrue- 
tions and drawings matted, $1.50 (no stamps). Stoeckie 
Company, Bot All7, Beilmore, New York. 


PISTON Rings, Timors, Vaivo Lifters, Adjustahle 
Valves, etc., just what you will tequire when overhauling 
your Ford. Write for our money saving circular at once. 
8. & C, Company, P. O. Bot 678, Meriden, Connecticut, 

ARE you {ntereste? In Automohile construction, re- 

alring, etc? Send for FREE illustrated catalogue of new 
instructive books. Department B-2, Automobile Digest, 
Cincinnati, O. 

FORDS double the mileage with Picard Carhurectors. 
Easy startling. Doublo the Satisfaction abso- 
Jutely guaranteed. Free . Agents wanted. York 
Saies Company, Dept. Ps. 1518 East Jeffcrson Avenue, 
Detrolt, Michigan. 

TIMER Brush. Now wiping contact; 
easiest running. Only 34 cents, prepaid. 
Box 543, Riveraldo, California. 

BAVE-ALL Carburetor Attachment makes Fords run 
better. Gives moro miles, power and speed. Free trial. 
Savail Company, 3713 North Ciasrk Street, Chicago. 

OUR Spark Intensifier fires ali four eylindcrs with 
cracked of worn out plugs. locates Ignitlon troubles in- | 
atantiy and mates vour car start casier. Send one dollar 


Will run 34 mlies 











quick atarting; 
R. Sp. Works, 





for samplo an liberal agents proposition. Cyntho 
Company, Box 47fi, Seattlo, Washington. 
FORD Fan Gronase Guard—Preventa grease and_ oi} 


splashing Interior of hood, frame or motor: fits any Ford 
model; put on In a minute. Fifty cents postpaid—or 
from your deaier or johher. Agents wanted. American 


Valve Tool Mfg. Company, 354 West 50th Street, New | 


York. 


ELECTRICAL 





BLUFPRINTS—Electrical connectlons. 23f A, C 
motor, singlo, two and three phase. Yoltago, cycie, phase 
changing. 123 D.C. ela, changing, ete. 120 trans- 
former conaeetions. 150 rheostate, controliera, com- 
pensators, Intcrnal and external. I0 samplea a. C., 25c. 
Particulars free. Charles Chittenden, Dept. 8, 3024 
Matthews Avenue, Kansas City, Missouri. 

ELECTRICIANS, Wiremen, Linemen, eend your name 
and address for descriptive INteraturo of our Modern 
ilue Print Chart Method of Electrical Wiring Over 
350 practical diagrams. Eleetrical Wiring lagram 
Compaay, Box B173, Altoona, Pennsyivania. 

SELENIUM CELLS—Made by entirely new process. 
Highly sensitive and quick-acting. Sultable for all_cxperi- 
Inate. From $5 up. Write for Cataiog. Selenium Labora- 
tories, Good Ground, Tong Island, New York. 

ILLUSTRATED catalog just issued. Generators, 
Motors, socketa, wire switches, porcetain_material. 
Electrio Company, 629 PD uth Dearborn Street, 
Chicago. 

MAKE Dry Batteries. Simple, practical Instructions, 
with blue print, 25 cents. Dirigo Sales Company, Bath, 
Maine. 

ELECTRIC Telephones, 2 receivers, 2 transmitters; 
complete with diagrams, $1.00, Inland Specialty Company, 
1560 North Robey Street, Chicago. 
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Quality vs.-Quantity 


Popular Science Monthly, 

New York City. 
Gentlemen: 

We get more inquiries and a larger 
percentage of orders through our little ad 
in Popular Science Monthly than we 
used to get by advertising in family 
magazines with very large circulation. 

It seems to us, that your valued maga- 
sine is read by just that class of intel- 
lectual, enterprising and responsive 
people that we endeavor to reach. 

Respectfully, 


AMELIA GRAIN COMPANY. 












































Here’s one more advertiser who has 
learned by experience that Quality is 
more important than Quantity in 
choosing mediums for mail-method 
advertising. Letters like this one come 
to us constantly, emphasizing a fact 
that is known to every concern repre- 
sented in this section, But there are 
still some people who buy space on the 
basts of big circulation at low cost. 
This method proves profitable only 
when a publication can toast of Class 
as well as Mass. Few can! But 
PoruLaR Science MOnrtHLy is one of 
the few, offering you the opportunity of 
talking to 350,000 Buyers every month 
at 25 Cents a Word. Think it over! 





Classified Advertising Monager 
POPULAR SCIENCE MONTHLY 
225 West 39th Street 
New York City 





TRADE SCHOOLS 


COME to a Real School. Learn Binns Scenic and 
Auto Palntlng — Paperhanging — Decoratlng — Showcard 
Wiritings Catalogue Free. Chicago Painting Schools, 131 
North Welis Street, Chicago. 

T1iLES' Watchmaking and Engraving fSchooi, 
largest nnd best equipped school in the West. 
Street, San Francisco, California, 


BOATS AND LAUNCHES 





tho 
717 Market 





SPRING Is coming! Start bullding that boat now. 
20 x § feet, 30 to 49 M.P.H. Something new. Blueprint 





and Instructions $1.50. W. Olsen, Room 620, 333 South 
Dearbora Street, Chicago. 
DARROW'S Steel Boats. Finished parts for pat- 


terns. Cataloguo, 78 models, 
Street, Albion, Michigan. 


WIRELESS 


SIMPLE Wlreless Telephones and How to Make 
Them. A_ good book for the advanced radio amateur 
on the principles, eonstruction and use of the wireless 
telephone. Priec 25 cents postpald. Book Dept., Popu- 
lar Science Monthly, 225 West 39th Strect, New York. 
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F, Il. Darrow, 604 Erie 
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MOTORCYCLES, 


BICYCLES, SUPPLIES 


MOTORCYCLES all makes, $25.00 up. New bicycles 
at big reduction. Second hand, 88, up. Motors, 
motor attachments, C3olo motors. Smith motor wheels, 
etc., $20.00 up. Now parts to fit all makes carried In 
stock. Second hand parts good as new 50% discount. 
Expert repairing, on magnotos, generators. transmis- 
aor: yetore overheads £0.00 up. eal enderean motors 

apeciaity. or big bargain bulletin. American 
Motor Cycio Company, Dept. 3, Chicago, ij 


——— 

REBUILT motoreyclea at half cost of new m. . 
Write for Bargaln Bulletin. Western eucetee bee 
pany, 371 Hayutin Bailldi Denver, Colorado. 


$25.00 Up—Guaranteed rebullt motoreyel H - 
son, Execisior, Indian, Hnrley-Davidson. Bicyctes, 88.00 
Re oat ade ne nee ree pat Coens Iliustrated 
8 otor Corpor: . sorth 

Clinton Avenuo, Rochester, New York. tae 


~ MOTORCYCLES—Buy now _ while prices are ; 
Large stock on hand. Harleys, Indians, Driacelster: won: 
deraun, Popes, Heading-Standards and othera. Tires and 


tubes at big reductions, stato sizo wanted. M 
all eyarhauten and guaranteed runnin condition Iie 
lustrated catslogue "“F." Carl W. Company, 


Nowark, Now Jersey. 


eee 
MOTORCYCLE Bargains—Used and hullt. 

50%. Ali Makes. Guaranteed. ‘Test: ee aa 

Stamp for list S. Floyd Clymer, Denver, 

“Largest Motoreycie Dealer In the West." 
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MANUFACTURING 


WE do Motal Stamping, Die and Model W sold, 

Sliver, Nickel, Copper and Brass Plating: Tork Gold. 

oishes, We will manufacture your article elther on 

straight tlme or eontract hasis. When our tool or model 

Denning Manufacturing ‘Company, 1T7e Ty Past eek 
3 ‘actur Som| 

Street, Cleveland, Ohio. ees" Mg pau 


TO Order: Any article In metal; models, tools. pate 
terns, experimenting, manufacturing. Inventions de 
veloped. Cloveland Specialty and Manufacturing Com- 
pany, Cleveland, Ohio. 


CENTRAL Machino Works, St. Louis, Missouri. 
Special Machinery builders manufacturing In any quanti- 
ties, dies, tools, battery moulds, stamplngs and psrta, 
ee See re. 


AVIATION 


HEATH Airplane Co.'s Cataiog "N" is the niost compiet: 
booklet ever published on aeronautical needs. Tzc in stay a 
Get our pamphlet on Ford and Motorcycle engine-driyen 
airplanes, 4c; aiso glider eircular, 4c. We buy and ecll al) 
kinds of aeronautical motors. Heath Airplane Co., Chicago. 


INVENTORS desiring information write f 
Ilustrated Guide Book and Evidesco of \eunee ee 
Blank, Send model or sketch of Invention for our opinion 
orale pateprable nature. Ui es Tererenicen Frompt 
eervice. nablo terms, ctor J. Evans & pany, 
151 Ninth, Washington, D.C, a 

THE American School of Aviation announces a new 
correspondonce course In Mechanles of Aviation. A 
thorough training In practical acronautles. Americen 
pone of Aviation, Dopt. 1864, 461 South Dearborn Street, 

cago. 


AIRPLANES—I to fi passenger: seronauti 
30 to 300 HP. Lowest prices, “Biate your seat Heer 
tor ite “Pp, 8. Aero Exehange, 38 Park Row, New 
ork. 


BUILD your own aeropiane; materiais on instaiim 
In the rough or cut to fit ready to assemble. Also mnenines 
complet B. Angeles, Ceatraila, Washington, 


WELDING AND SOLDERING 


DON'T serap aluminum parts Save them, with 
Luminum. New, great '3-In-1"" welding, braiing and Bo: 
dering compound, stronger than aluminum—perfect sub- 
atitute for acetyjeno welding—, timo and cost. Use gaso- 
iine toreh or soldoring iron. No fiux. Booklet 9. Sampie 
bar $1.00. Used by United States Army and Navy, if = 
dorsed by British Munitions Board. So-Lun inum Manu- 
facturing Company, 1790 Broadway, New York. 


WELDINO PLANTS, $25.00 to $300.00. _Lesigned for 
ali purposes. Small cash payment, balance three to alx 
months. Every mechanic or shop should have one. 
Bermo Welding Co., Omaha, U, S. A. 

20TH Century Aluminum Welding Metal, airs any- 
thing in aluminum, used exciusively by pevers) ‘autonio= 
biie manufacturers, garages, etc. Sample $1.00; $3.00 Ib. 
Fully guaranteed. Chas. Mead, 1023 Holmes Street, 
Lansing, Michigan. 


























WANTED 


1T'S Like Finding Money when you mall us false teeth 
(with or without gold filings), old or broken jeweiry, 
diamonds, watches, oid gold, silver, piatiaum, magneto 

ints, gold or sliver ores of nuggcts—Waer Bonds and 

tamps. Highest prices paid. Cash by return mail. 
Goods returned if you're not satisfied. The Chio &meltin 
Hod Roflalng Company, 238 Lennox Puliding. ¢ levelan 

0. 

TYPEWRITER—Frice right, 
Smith, Crescent, Iowa. 

CASH for Old False Teeth. We pay up to $35.00 per 
set (broken or not). Also buy discarded gold jewelry, 
goid crowns, bridges, platinum, diamonds, watcbea and 
silver. Send now. Cash by return mail. Fackage held 
5 to 10 daya for senders’ approval of our offer. U. 8. 
Smelting Worka, Dept. 81, Chicago, Ilinois. 


Se eee ane and som engines, Brill 
reases, lathes, ¢ lc ora, etc. pay high cash 
Telcos for good waterial. Johnston, West End, Fitteburzh, 
Pennegivania. 


WANTED—Representatives In every Factory In the 
United States. ‘opulsr Science Mionthiy, 225 West 
3uth Street, New York. 


MR. ADVERTISER: Ask to-day for a copy of tho 
“Quick-Actlon Advertising Rate Folder.” It contains 
some reaiiy Important facts which will prove Interesting 
and valuahlo to you. It also tella “How _You Can Use 
Popular Scicnce Monthly Profitably."’ You'd like to 
kaow, woulda't you? Manager, Ciassified Advertising, 
popular Science Monthly, 225 West 39th Street, Now 

ork. 
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Vu buy. Walter Pp. 
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Drawing Outfit 


and 


Drawing Table 






Special Offer to 


BUILDERS 


Yes, I will give you this complete 
drawing outfit absolutely free. The 
instruments are in a handsome high class, 
pat lined folding case. ‘They are regu- 
ar draftsman’s working instruments. 
Besides I will give you absolutely free, a 
20x25 inch drawing board, a 24 inch T 
square, a 12 inch rule, a supply of draw- 
ing paper, two triangles, a French curve, 
pencils, erasers, thumb tacks, etc. 


Delivered at Once 


The drawing table is the “Chief’s Own” adjustable 
folding Drawing Table, same as uscd and needed by first-class draftsmen. 
The complete outfit and table are delivered to you at once. You have 
them to work with from the very first day. 


Be a Draftsman 
Draw $2502° to $300°2° Per Month 


There is an urgent demand for skilled draftsmen. Com- 
panies are issuing calls every day for men to fill positions paying from $250.00 to 
$300.00 per month. Builders are peculiarly fitted ' to make big suce2sses as expert 
draftsmen. Send the coupon now. 


‘ Will Inst t 
Chief Draftsman W" Personally 


I am Chief Draftsman of a large and well you must be able to do to hold permanent, 
known firm. _ 1 know just the kind of train- high salaried jobs. I give you my individ- 
ing that is demanded from men who get ualinstructions. 1f your workis right, 1 will 
big salaries. 1 want to train a limited advance you rapidly. If it is wrong, 1 will 
number of builders to take ble paying show you where and make you do It right, 
drafting positions. 1 train you by giving and do all 1 can to make you an expert 
you actual practical work, the kind that draftsman and designer In a short time. 


: @ . . 
Pay as You Wisha rin ke 


about expense. _I will give 







































you the working outfit free lf you get In at once. Ichargea very sinall fee for tralning 


you to be an experienced draftsman. You can pay the small cost as suits you best. Dept. 1364 Chicago, Illnois 







Put your name ard address on the coupon 

ew 00 and send it to me today. 1 will send you my new 
book’ Successful Draftsmanship,” and the great 

special offer that Iam now making on which you 

get the complete Draftsman’s Working Outfit and Drawing Table sbsolutely free. 
‘ou assume noobligations of any kind in sending coupon. Get in line for a big paying 


position. Getting the book and full particulars cf the special offer Is the first step. 


a 
5 
a 
5 
5 
5 
2 
a 
e 5 
book, “Successtul Draftsmanship,” and full_particulars of 
en ou your liberal ‘Personal Instruction” offer to Builders. 
5 understood that 1 am obligated in no way whatever. 
‘ 
a 
a 
s 
a 
5 
Z 
a 
5 
5 
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Chief Draftsman Dobe Engines Eaminment Co. Inc. 












Chief Draftsman Dobe, Engineers’ Equipment Co., Inc. 


Without any obligations on me whatsoever, please mail your 


NOME (s/c is/sreinsie:s'e dita Oro esc acccccccsccccccccccccscoee 


AdGdreSS, ccrcccreces. cocccrerecvcccccvcccccces eseeecees 


Post Office .ccsccanveneces nseeseees SHAG cnssacvecneeces 


MOTORS, ENGINES, MACHINERY 


SMALL Motors and Generators. Canceiled Governmen 
Contracts A. C. Motors $9.50 each and up. I2 Light 110 
volt Generatora $26 eacb. Battery Charging outfits $30 
each and up. New Mutota Hott up to 5 HP for all pbases 
and frequencles of current. Write for late Bulletin. Bar- 

ains In Motwra and Generators. Address: Motor Sales, 
ept. 14, West End, Pittsburgh, Pennsylvania. 


ILLUSTRATED catalog just {ssued. Generators, 
motors, sockets, wire switches, porcelain material. Hyre 
Ejectric Co., 629 MT South Dearborn St., Chicago. 


BLUEPRINTS: Small Steam Engines and Boilers, 
Gasoline Engines, \§-\{-3 H.P., 3 Sets (13 Sbeets). 
Postpaid $1.00. Circular on Castings for Stamp. Uul- 
versal Gas Motor Co., 364 Monadnnck Block, Chicago. 


500 heavy duty 3 H. P. motors. Generai Electric 
and otber atandard makes; 110 volt, 60 cycle single phase. 
Brand new, never unpacked, guaranteed perfect, $18.00 
and $22.00. Pennsylvania Motor Exchange, Lancaster, 
Pennsylvania. 














KEY DUPLICATING MACHINES 





DUPLICATE keys for all Yale and similar locks made 
In one minute with Harrison Key Fliing Machine. No 
misfits Thousands In use. Sent prepald $5.00. Money 
returned If not satisfactory. Ilarrison & Company, 8: 
New Street, New York. 


a 





DUPLICATING DEVICES 


Bs a uplicator-——a Busiuess Getter, $1.50 up- 
50 to 75 copies from peu. pencil, typewriter: no glue or 
gelatine. 35,000 firms use it. 30 days’ trial. You need 
one. Bookiet Free. J. V. Durkin & Reeves Company, 
Pittaburgh, Pennsylvania. 


FOR THE HOME 


GRANDFATHER'S Clock Works $5.00. Bulld your 
own cases from our free Instructions. Everybody wants 
a hall clock, You can make good prede bullding artistic 
clocks for your friends. We replace worn-out works 
In old clocks with works having chimes at mnney saving 
prices. Write for folder descrihing the most beautiful hall 
clock even sold at $25.00. Clock Co., Nicetown, Penn- 
aylvania. 





FOR BOYS 


BOYS-—Receive wirclesa apparatua free. Send fur in- 
formation. Beck Novelty House, 1298 Carroli Street. 
Brooklyn, New York. 


SEE page 129. Have you a Saw and n Hammer? 
FOR SALE AND EXCHANGE 


CHOICE Sliver Black Breeding Foxes—Siberian Hares 
—Western Ontarlo Farm Lands. Reid Brothers, Botb- 
well, Ontario. 

LET'S SWAP What've you got? What d'ye want? 
Free advertising. Three months and hig maildime. Swap 
Buiietin, ‘“The National Exchsnge Medium," Det P 


LABORATORY AND CHEMICAL 


EXPER{MENTAL Laboratories, $10 to $90. 
Iiscien Payment Pian. Actual photograpbs free Write 
for description—"Blz Five.’ Lions Sclentific Institute, 
Mt. Oliver, Pittshureh, Penosylvanta. 


Cash or 


FORMULAS 


GUARANTEED Formuiae of every description, In- 
cluding source of supply, $1.00 cach. Lists op request. 
and uace lal Methods Bureau, IB West 34tb Street, New 

ork. 


1,000,000 _ Formulas, Trade-Secreta. 
Ideal, 5501 PS, North Robey, Chicagn. 


500 Formulas, ail easy, successful money-makers. 
Fuscpald 25c. Edgar James, 315 Douglass, Indianapuils, 
ndiana. 


PROFITABLE money-making processes, Detalis of 
manufacture. accompanying each formuia, Send for 
list. F.N. Beardsiee, 1368 Broadway, New York. 


GUARANTEED vanilla flavoring formuia, 20¢ (silver), 
Al. Tytler, Monterey, California. 


BIG money manufacturing Frotecto-C heck Penclla. 
Complete formula and instructions 25c. Charlea Dynes, 
Winchester, Indiana. 


THOUSANDS of Ways to Make Money 10,000 selected 
ecientife, chemical, technological and practical recipes and 
Proceases. 800 pages. Postpaid $4 Moncy refunded if 
unsatisfactory. Complete description upon uest 
Howard Company, Dept 82, 702 West IS8lat. New York. 


GUARANTEED Forimuias—Rubber tlre eement—auto 
pollsh—puncture plugger—soldering paste—resllvering 
Mirrora—luminous palnt—-mechanies soap—renewing dry 
hatteries—20¢ each. Entire collection 56c Formula 
catalog free. 8S. & H. Manufacturing Laboratorlea, 15602 
Boyiston Bullding, Chicago. 


1016 pages $2, 























PAINTS, VARNISHES, SUPPLIES 





PAINT: Roof and iron, waterproof, atops! leaks: guar- 
anteed five years, barreis 70c gation: Continental Com- 
pany, 405 Lexington Avenue, New Ynrk. 





TOOLS AND SUPPLIES 


CONCRETE Building Block Machines and Molda, 
CALS free. 200 South Second Street, St. Louls, 
seouri. 





OFFICE AND FACTORY EQUIPMENT 


ADDRESSOGRAPIIS, Aiulderaphe: Duplicators, Seal- 
ers, Mailometers, Miuiticolors, Folders. Half price. 
Pruitt Compsny, 320 North Wabash, Chicago, 

*ALL-IN-ONE” System--Revolutionizes Bookkeeping. 
Jobn Capebsrt, Russeliville, Kentucky. 

ADDRESSOGRAPIIS, Multigraphs, Muiticoiors, Dupli- 
eators, Folders and Sealers. Guaranteed. Office Device 
Company, 154A West Randniph, Chicago, 








ADDING MACHINES 


WONDERFUL Adding Machine, seven columns ca- 
pacity, only one dollar. Adds and multiplies as fast as 

e fingers will move. Thousands being soid phrough 
demonstration. L. J. Lelshman Company, Dept. L. 
Ogden, Utah. 


“WORTH its price for Inventory alone. Marvelous new 


Automatic Adding Machine. Retails $12.50. Work 
uals $300 machine. Five-year guarantee, Writo for 
trial offer. Calculator Corporation, Dept. P, Grand 


Rapids, Michigan, 


Quick- Action Advertisements continued from page 8 


PRINTING, ENGRAVING, MULTIGRAPHING 


GOOD Printing at low prices. 1,000 good letterbeads, 
envelopes, cards, billbeads, labels, circulars, $2.50; sam- 
ples free; catalogues, booklets and circuiara our specialty. 
Ernest F. Fantus Co,, 623 8, Dearborn St., Chicngo, Til. 

MULTIGRAPH Letters build business. Most eco- 
nomlcal and effective advertising. Printing. Addresa- 
ng. Low rates; careful work; serviee. Multigraph- 
Peerless Letter Company’, 241 Fourtb Avenue, New Ynrk. 


ACTUAL AT aa Letters, heading hiack, body 

purple, 100, $1.50; 500, $2.50; 1,000, $1.00: 5,000, $13.60. 

Aue Peller Shop, 409 Chestnut Street, Milwaukee, 
isconsin. 


5000 Gummed Labels, $1.50. 
Stetlon E, Pbiladelpbla. 


100 Cards, husiness, professional or social, also imitation 
leather card case, for 60 cents. M.F. Devaney. Printing, 
Engraving, Ruhber Stamps, 31 Middle Street, Geneva, 
New York, 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder."’ It contains 
some really Important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Scienee Monthly Profitably.”” You'd like to 
know, wouldn't you?) Ma r Classified AANECUANE: 
Popular Scicnce Monthly, 225 West 39tb Street, |New York. 


100 VISITING or Business Cards, 75c; Book-form Card 


Case Free. Federal Printing Company, Baltimore, 
Maryiand. 
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Cataiog. Irwin Wolf, 











250 BOND LETTERHEADS, and Envelopes, $2.25. 
Other printing, lowest prices. Samples, 4c. B. F. Ball 
and Company’, Dept. 26A, Buckland, Connertlcut. 


LETTERHEADS $2.50 thousand. Samples free. 
Quality Print Shop, Marietta, Ohlo. 

PRINTING— Write for targe package samples, lowest 
piges hest work. Atlanta Frinting Company, Atlanta, 
eorgia. 

BUSINESS and Name Card specimen sheets on re- 
quest. Star Press. Box 137, Winchester, New Hampsbire. 

1,000 LETTERHEADS, erivelo tes: ecards, etc., $3.00 
and tess. P. 8. Orvia, Hackensack, New Jereey'. 














MAILING LISTS 





200 MAIL-ORDER Names, $1.00' guaranteed to be freah 
and each to bave purchased not lesa than $2.00 worth of 
merchandlse In 1920. 500 names, $2.50. Rally, Dept. 1, 
313 Grant Bullding, Los Angeles, California. 


5,000 different classifications, 1919-1920. Largely $2.00 
pee thousand addresses. Rigbtquick Publicity Bureau, 
hata aren Street, Philadelphia, Pennsylvania, Estab- 
i) . 








GUMMED LABELS 





PAYNE “Stick-Tight'' Gummed Labels—used_ the 
world over. Payne-Standard Company, Box I2I-K, 
Passale, New Jersey. 





ADVERTISING SERVICE 





ADVERTISING Prepared, Developed and Placed. 
Tell us your prohiem In first ietter. Ask about our free 
service today. You'll be Interested. Criterion Service, 
Dept. A4, West New York, New Jersey. 


1000 Advertising Headlines and Sbowcard Suggestions. 
Inspiration for vertisers. Nfailed on receipt of 50c. 
Money back ff you return book. Richards Sebool of 
Advertising, 4305 Cottage Grove, Chicago. 


SPECIAL! Inch Display advertisement, 150 Maga- 
aineas Thrice, $10 Page Thrice. $111. Sample 


1 & . 5 


ADVERTISE for great results. Your 30 word ad. In 
The West Virginla Advertiser, one year, $2.00. E. J. 
Evans, Publisher, 729 6th Avenue, Huntington, W 
Virginia. : 

24 WORDS in 100 Syndicate Magazines, $1.00: inch dis- 
Play. $4.00. Lists free. Stanford Serviee, Pittsburgh. 











a 








SPECIAL! 1000 Copuhiishera Wanted! Sampie- 
Parsleulsrs— hemieirs on: $1. Globe Syndicate, Atlantle 
City. 





LETTER SPECIALISTS 





WHOLESOME, Human, Persuasive Sales Letters; free 
foider. Friend Cook, 103P Park Avenue, New York. 

MR. Business Man—Mail-Order Lettera that have 
“pull.” and “produce,” I write. Camille Plumer, 
Willow, Waterbury, Connecticut. 





z 





LITERARY - 





SPEECHES, essays, pamphiets and apertal afticles pre- 
ared for ail occasions. 500 word, $5. Gertrude Sanborn, 
78% Farwell Avenue, Mliwaukee, Wisconsin. 





MISCELLANEOUS 





MACHINISTS. Send 25c today for working drawing 
of a new adjustable boring toul. Just what you need. 
G. P. Markett, 49 Vanness Avenue, Springfeld, Mas- 
sacbusetta. 

ELECTRICAL Tattool 
Catalogue for stamps. J. 
Cinelnnati, Oblo. 

BALDNESS, Indian‘s recipe for growing hair; as- 
tonishing suceess. Poof box msiied for 10 cents. John 
Hart Brittain, 150 East 32nd Street. BA 188, New York. 


Machine, $3, $5. and $7. 
. Temke, 1019 Vine, Pam, 


CANDY 





CHERI Super Chocolates, assorted, pound box $1.25, 
Parcel post prepaid, insured. Best you ever tasted at 
any price or the box witb our compliments. Cheri, Inc., 
142 South [5th Street, Philadelphia. 





ROOTS, HERBS, PLANTS 





GATHER Ginseng, $15, Beliadonns $65 per ib., or 
grow them ynurself: 200 seeds each witb instrunetions only 
$1. ©. Twitchell, West Milan, New Hampshire. 





SPORTING GOODS 





“JULIAN'S Liquid Fisbing Lure'—Wohole winters 
supply, one doliar. George Julian, Aibany Buliding, 
Boston, Massachusetts. 





MODELS AND MODEL SUPPLIES 


INVENTORS before ordering your models or havin: 
Mmacbine work done, ask for our iliustrated booklet. Cen 
Machine Works, St. Louis, Missour]. 
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19 Quick-Action Advertisements continued on page 12 


Pojular Science Monthly 


AMERICAN MADE TOYS 


WE Offer an opportunity to manufacturers with facilities 
for iarge production, also to homeworkers on smuiier scai 
manufacture Metal Toys and Novelties. Unlimi 
field and enormous business open for ambitlous people. 
No experienee required, No tools peeded. Our casting- 
forms turn out goods complete. Since the different Toy 
Expositions, manufacturera are covered with orders until 
December, You can enter this field now, hy mauufacturing 
“American Mude Toys." We furnish castingforms for 
Toy Soldiers, Army, Navy, Marine, Cannons, Mucbine 
Guns, Indians, Cowboys, Warchips und otber novelties, 
Castingforms complete outfit $3.00 up. We huy these 
goods, direct from manufacturers. Yearly contract ordera 
placed with reliable parties. We pay very high prices for 
¢cican painted goods. Samples furnished. ‘‘Bird-W histles’’ 
great seller, Just added to our stock list. Booklet, In 
format‘oa, Instruction free, If you mean Work and business, 
No others invited to write. Toy Soldier Manufacturing 
Cnmpany, 32 Union Square, New York. 


g 





DIAMONDS, WATCHES, JEWELRY 


HIGH-GRADE Milltary Wrist Watch, luminous dial 

pieahie leather strap, Just the watch for summer wear, send 

5.00. Satisfaction guarsnteed,. J, MaeArtbur, 1614 
Tribune Building, Chicagn. 








FOR MEN AND WOMEN 





MAKE your own dandruff remedy and balr tonic 
Caspcoline destroys dandruff and prevents It hy removing 
the cause; freshens your scalp and beautifiea the bair. 
One ounee in one pint of water does It. Do not pay fancy 
prices for plain remedies. One ounce sent prepaid on 
receipt of one dollar. Money gadis: refunded If results are 
not satisfactory. World Chemical Corporation, 448 
West Broadway, New York. 


WOODEN CARDS—Very Interesting. 25 printed In 
your name 25ce. X-Ray Optleal Puzzle, 10c. Hough 
Company, Box I013, Lowvlile, New York. 

“EVERYBODY'S Friend,” removes grease from 
clothes under full guarantee. Sold strictly on merit. 
200% profit. Suitable for ladies or gentlemen. Anson E. 
Palmer, 1615 Race Street, Philadelphia, Pennsylvania. 

MAKE your cigarette In quantities with our ferfection 
Rolier, using any tobacco. ‘Sent on receipt of 40¢ cash, 
Perfection Cigarette Roller Company, Box 35, Station J* 
Brooklyn, New York. 


BIBLE Agalnat 














Prohibition. Proved. Argument 


eettler Every quotation. 20c: description, 3c. Toreb 
ublish! Company, Maryland Bsnk Building, Baltimore, 
ary! 


a “Perini ip Cleaner, uéw hair wash. reriec' 
dandruff eradieator. Cleans the sealp, strengthens the 
roots, preserves the halr. Absolutely harmless. 2c post 
pald. Agents wanted. My-T-Fine Scalp Clesner, 564 
Ceatral Avenuc, Brooklyn, New York. 

GENUINE Indiau Baskete—W holesaie. 
Glibam, Highland Spring, California. 

“SEXUAL Philosopby,” 12c. Clear, specific, authori- 
tative, complete, best, satisttes. Fred B, Kaessmann, 
Lawrenee. Mass. 

MAKE $19.00 Tlundred Stamping Names on Key 
ehecks. Send 25c for sample and instructions. PS Keytag 
Company, Coboes, New York. 

BLUEPRINTS: How to read. See page [2, Mechanl 
Improvement Association. 


STOP falling hair! Stop Itching scaip! Seud $1.00 ani 
will tell you something to apply to your scuip, twice a 
week, that will dissolve and quickly eradlcate every particle 
of dandruff and stop failing hair. (Notonic). Pure and 
simpie. Wm. Foster, Expert on Scalp Treatment, 3901 
Grand Boulevard, Chicago, Hillnois. 


BE a_ detective. Excellent Opporsuslty good pay, 


v 





Catalogue. 














travel. Write C. T. Ludwig, 424 Westover Bldg., Kansas 
Clty, Mo. 

GET vital strength. Retain youtbful vigor. Wondere 
ful results. Intensely interesting booklet free. Winslow 


E. Chase, Washington, D.C. 


“HEALTH-CULTURE’—Insures vital force, youthful 
vigor, strength and beauty, 25c. ‘Natural Laws Governe 
ing Success'*—158 pages, $1.00. Five dozen “Money 
Makers,’ 30c. Professor Anderson, PM1336 Morse, 
Shige: Se ag 

DETECTIVES—Great demand, excellent npportunity, 
Experience unnecessary, Write American Deteetlve 
System, 1968 Broadway, New York. 

SHAMPU-TABS: Three Suddy Shampoos, 15c.; 2 for 
25c. Tab Products, Dept. I, Farmingdsle, New York. 

CRAYON Portraits, you can make them at home. 
Booklet free. IL. R. Dallas, Cambridge, Ohio. 


HEALTH 


WITTY Be Only Half Allve? My free book, "Man the 
Master,"’ tcils you how to become a New Being. Write 
Ogden Healtb Institute, 620 Andrews Building, Cin- 
elnnati, Ohio. 























TELEGRAPHY 


TELEGRAPHY (both Morse and Wireless) snd railway 
accounting taugbt thoroughly and quickly. Hig salaries 
now paid Great opportunities. Oldest and Largest 
School. Eastahlished 45 years. Catalog free. Dodgea 
Institute, 2nd Strect, Valparalso, Indiana. 


TYPEWRITERS AND SUPPLIES 
NEW, remanufactured and slightly used Typewriters 
$8.00 up. Portable Machines $10 up. Write for our 
Catalog 25D. Beran Typewriter Company, 58 West 
Washington Street, Chicagn. 


AUCTIONEERS 














AUCTIONEERS—Make big money. Free catalogue. 
Carpenter's Attctlon School, Kansas City. 


DOGS, BIRDS, PETS 








BPORTSMEN—Trained bengies, rabbit, fox, coon 
akunk, squirrel and 0} im, dogs, bird dogs, pet an 
farm dogs, awine, rabbits, pizecns. pbensants, goats. 
100 Varieties biooded stock, Circulara 10c. ‘Violet NNT 
Kennels, York, Pennsyivanin. 


“BREED _ Canarles——Profitable pastime. 
Bird Farm, Lynnhaven, Virginia. 


FISH, AQUARIUMS, SUPPLIES 





Particulars 


a 








GOLDFISH—Imported Japanese, Chinese and Ameri- 


ean fish; uarium plants, artistic, durahie aquariums. 
Catalogue. ioncer Goldfish Hatchery No. 5, Racine, 
Wisconsin. 





MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facta which will prove interesting 
and valuable to you. It also tella "liow You Can Use 
Popular Selence Monthly Profitahly.’’ You'd iike to 
know, wotldn’t you? Manager Classified Advertising, 
Popular Science Monthiy, 225 West 39th Street, New 

ork. 
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21 Ruby and Sapphire Jewels 
Adjusted to the Second 
Adjusted to Temperature 
Adjusted to Isochronism 
Adjusted to Positions 
25-Year Gold Strata Case 

Genuine Montgomery Railroad Dial 

New ldeas in Thin Cases 








i\The Gourl ington 


TheWatchmakers’ Masterpiece 


UST think of it! Only $3.50 per month—a 

great reduction in watch prices direct to 

you—a 21 jewel adjusted watch at _rock- 
bottom price. Indeed, the days of exorbitant 
watch prices have passed. 


See It First 


You don’t pay a cent to anybody until you see the watch, 
You don’t buy a Burlington Watch without seeing it. Look 
at the splendid beauty of the watch itself. Thin model, 
handsomely shaped—aristocratic in every line. Then look 
at the works! These you will see the masterpiece of the 
watch maker’s skill, A perfect time-piece adjusted to 
positions, temperature and isochronism. 


Practically every vessel in the U. S. Navy has many Burling. 
ton watches aboard. Some have over 100 Burlingtons. The 
victory of the Burlington among the men in the U.S. Navy 
is testimony to Burlington superiority, 


Send Your: Name on 
This Free Coupon 


Get the Burlington Watch 


Book by sending thiscoupon ie a emer eer 
now. You will know a lot i Burlington Watch Co. 
more about watch buying 19th St. and Marshall Blvd, 
when you read it. You will Dept. 1364 Chicago, Ill. 
be able to “steer clear” of Please send me (without obligation and 
the over-priced watches Bail exploration of ‘oot cash oF 43.608 


which arenobetter. Sendthe 
coupon today for the watch 


| month offer on the Burlington. 
book and our offer. j 
I 
I 
I 


Burlington Watch Co. 
19th St. and Marshall Blvd. 
Dept. 1364 Chicago, Illinois 
Canadian 


Office: 
355 Portage Ave., Winnipes, Man. Caseesaanasaaas Fheshasetoscaranss seegsegnnases! e 
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PHOTOGRAPHY AND SUPPLIES 





MAIL us U5e with any size film for development and 
velvet prints. Or send six negetives any size and 
Iée for six prints, Or send 35c for one 8xI0 mounted 
enlargement. Prompt, feet service. Roanoke Photo 
Finishing Co., 212 Beli Avenue, Roanoke, Virginia. 


FILMS developed 5c roli. prints 3¢ each. Photo Sere 
vice, 929 MeMilian, Cinclonati, Ohio. 


DO you take pictures? Send one thin dime for our 
magazines showing how to take better pictures and 
earn money. American Photography, 156 Pope Buliding, 

ston, Massachusetts. 
CAMERAS— Films, supplies, at teduced prices. Films 
developed 2c, prints 2c up. Write for free catalog. Pearl 
Pi 640 East Clementine Street, Philadelphia, 
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Photo Place, 
Pennsylvania. 

BOMETHING different! Polished silvertone prints; 
six, 20c.; send roll or negatives. ‘'Silvertone,”’ 950-A 
Lockwood, Chicago. 


KODAKER'S Notice: The New Short Process of 
Deveiop! and Printing wil! prevent many disappoint- 
ments with your Kodak Pictures. Send a roii for a triai 
order, Guaranteed Work, J. F. Short Company, King 
Street, Charleston, South Carolina. 

DISABLED Soidiers Photo Company, 3654 North 
Halsted Street, Chicago. Films developed, Ye; prints, 3c; 
each. Give us a trial, 


MOTION PICTURE BUSINESS 





MAKE mouey fast—smali caplial starts you with 
gsusranteed professions] moying picture machine. Com- 
plete outfit on easy payments. No experience needed. 
catalogue free. Dept. 5, Monarch Theatre Supply 
Service, 420 Merket Street, St. Louis, Missouri. 

$35.00 profit nightly! Smali capital starts you. No 
experience needed. Our machines are used and endorsed 
by government lnstitutions. Gallon ree. Atlas Moving 

cture Co., 441 Morton Buliding, Chicago. 


WRITE Photoplays; $50 each. Experience unneces- 
ays Metals free to beginners. Producers’ League, 104, 
is. 











PHOTOPLAYS Wanted. Big prices pald. You can 
write them. We show you how. Free particulars. Rex 
Publishers, Box 175, F 23, Cbicago. 


COMPLETE Moving Picture Outfit professional ma- 
ehine film screens, chairs, igbt plant. Susy payments. 
parce eatalog free. Monarcb. im Service, pt. 27, 
228 Union Avenue, Memphis, Tennessee. 

IF You Wili Write—The words for a song, I will write 
the music and guarantee publisher's aceeptance. Poems 
on any subject acceptable. Etbweil Hanson, Room 137, 
3808 Broadway, Chicago, filinois. 


MAKE money fast; start "Movie Theatre with smail 
eapitai. Buy complete oytfit on easy payments. Openings 
everywhere. No experience req . Catalog 
National Moving Picture Company, Dept. P. E., Elis- 
worth Buliding, Chicago. 


LEARN how to write photo plays. 
where to send, gives model, for 50c. 
Box 1416, Boston. 

MOVIE (emera $30; tri $5, home projector $65; 
200 feet films $2. Ray, 326 Fifth Avenue, New York. 
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My book teils how, 
Vester deFrates, 





AUTHORS—MANUSCRIPTS 


FREE to Writere—A wonderful ilttie book of money- 
making hints, suggestions, ideas; the A B C of success- 
story end piay-writing. Absolutely Free. Just ad- 
dress: Autbora’ Preas, Dept. 15, Auburn, New York. 


MANUSCRIPTS Typewrltten—Correctiy arranged and 
puncura ted: Neatness, promptness. Cciterion Service, 

pt. A4, West New York, New Jersey. 

$50 to $150 a week W riting Stories. Previous accept- 
Ance not essential. Send for Special Frce Offer. Depart- 
ment 33, New York Literary Bureeu. 145 West 36th 
Street, New York City. 

WRITE for newspapers and 
Experience unnecessary, details 
Syndicate, 400, St. Louis. 

WRITERS lieve you ¢ song-poem, story, photoplay, 
to sell? Submit manuscript now to Musle ‘Saies & 
pany, 48, St. Louis. 

WRITERS: Stories, poems, pieys, ete., are wented 
foc publication! Literary Bureau, 117, Hannibal, Mis- 
sour. 
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Maguzines. Big Pay. 
free. Preas Reporting 











MUSIC AND SHEET MUSIC 


MUSIC—Learn hy mall—Graphic Drawings System— 

Lessons comprising Theory, Time, Measure, Charts, 

start you playing easy tunes. Piano, Violin, Fiute, Hanjo, 

kindred instruments. Singing. Singie lesson $1.00, Set 

zt; Technon Schools, 125 West 104th Street, New 
ork. 


SONG Writers: 
tion. Reference, 
house. Warner C, 
Indianapolis, indiane. 


WRITE the words for a song. We write music, guar 
antee publisher's acceptance. Suhmit poems on patriot- 
Ism, love or eny subject. Chester Music Company, 920 
South Michlgan Avenue, Room 111, Chicago. 


WRITE the words for a song. We revise poems, write 
musle and guarentee to secure puhilication. Submit 
Poems on any subject. Broadway Studios, 121C Fitz- 
gerald Buliding, New_York. 


WRITE a Song—Love, mother, home, 
patriotie oc any subject. 1 compose music and guarantee 
ublication, Send words to-day. Thomas Merlin, 238 
Reaper Block, Chicego. 


12 SONGS for §1—In order to popularize our great hit 
“Desertiand,’* retall price 30c, for a short thne we will offer 
it and eleven other popniar so; hits postpald $1. Offer 
limited, send $1 todey sure. lvera Music Company 
Room 1137, Chateau Theatre Buliding, Chicago, [linois 

YOU write words for a song—we write the music, 
publish, and secure a copyright. Submit poems on eny 
sublect. The Metropolitan Studlos, 914 South Michigan 
Avenue, Room 106, Chicago, 1lilnois. 

SONG-WItITERS' Manual and Gulde Sent Free 
Contains vaiuebie instructions end advice. Submit song- 
poems foc examination. We will furnish music, copy- 
rigbt and faciiltate publication or sale. Knickerbocker 
Studios, 315 Gaiety Bullding, New York. 








You cannot afford to miss our proposl- 
any bank or first-ciass sheet music 
Wiliiams & Company, Dept. *, 




















MUSICAL INSTRUMENTS 


CORNETISTS—Trombonlats: ‘Free Pointers" on 
weak lip—high tones. Virtuuso Cornet School, Buffalo, 
New York. 

VIOLINS Deep, Meilow, Sotdful—on credit, Easy 
terms for wonderful instrument. Get detalla to-day. 
Gustav Henning, 230 11th Street, Miami, Florida, 


MUSICIANS delightl Music stand and antomatic 
leaf-turner combined. Booklet free. Anderson & Olson, 
147 East 32nd Street, New York, 
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Quick-Action Advertisements continued from page 1 


EDUCATIONAL AND INSTRUCTION 





SHORTHAND Made Eaay by "the greatest lying 
euthority on Shorthand,” Oliver McEwan, author o! 
MecEwan's easy shorthand, declared by experts to be 
“the simplest, the hrivfest and most ieglble ever devised." 
Now being studied by over 500 superintendents of sehouls, 
high schools and business sehool principals. 1006 teachers 
wanted. Practicaliy free tralning McEwan Shorthand 
Corporetion, 72 West Adems Street. Chicago, 


LINCOLN-JEFFERSON University. Home Study In 





college. Theology, Law, Music Business and Graduate 
pen coe Usual degrees granted. Lock Box 23NG, 
‘hicago. 





TYPENAND shorthand. Wonderful new shorthand 
system. Learnt in iO minutes. Simple. easy, sure. e 
ao Particuiers free. Winslow P. Chase, Washington, 


USED_correspondence courses bought and sold. EF. 


o 
a 





DOUBLE-ENTRY Bookkeeping mastered with 8 Keys 
In 60 hours, guarenteed; dipiomas, twenty lessons $5. 
International ook keeping Institute, Springfield, Missouri. 


SPECIFIC Information, any subject; consummate: 
authoritative: 6c. Frank, 17 Hillside Place, Newark, 
New Jersey. 


CARTOONING, Comlecs and Lettering In fourteen easy 
lessons, only $5 postpald. Over 300 lilustrations, Sample 
feason free. Frnie's Scbool, Elytia, Ohlo. 








REAL ESTATE—FARM LANDS 





IS this your Idea of Flocida? A little piece of land near 
the water, a boat, a gerden, some strawberry piants, and 
perhaps a few chickens; a vine-covered cottage among 
your Own orange and grapefruit trees; fish and oysters In 
ebundance: plenty of quail end game—a simpie, natural, 
wholesome fife in the open the year round—home, heelth, 
nnd contentment. Ail this Is within your reach at modest 
outiay in this beautiful lend of sunshine end roses. We 
are on the Gulf aud e navigeble river; also on the Dixle 
Highway. Here we have the freedom, comfort and 
economy of country life, yet are only two hours by motor 
hus from hig cities and resort centers Nke Tampa and 
St. Petersburg, end we are only eigbt miles from Terpon 
Springs. Our community js new and prices have not gone 
aky-high; living expenses are moderete. Over 
Northern tamii'es already here. They iike lt—perhaps you 
will, Mey we send complete Information? Board 
Trade, Box 6t2, New Port Richev, Florida, 


MONEY-MAKING Farma~-I7 States—$10 to 3100 
acre. Stock, tools, crops often inciuded to settle quickly. 
Write for big illustrated cataiogue. E, A. Strout Farm 
Agency, 2026 BH, Sun Building. New York. 


OWN Your Own Orange Grove In Fruitiand Park, 
Flocida’s finest Inke-Jeweled highiand section, way above 
sea fevel. A few dollars a month wiil buy It, Plant 
peaches, a quick money crop, with oranges, and the peaches 
May be made to pey not only for your iand and orange 

rove but yieid a profit besides. We cen produce you a 
etter orange grove for less money than anyone In the Stato 
and in Floride’s greateat section. Frultiand Park is best. 
We can prove it. r 
the InterestIng story of e Fruitland Park farm and why 
Deaches may pay for it. lake County Land Owners’ 
papenola tion 205 Peim Ave., Frultland Park, Lake County, 

Ol a. 


Sc 
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SHAWNEE, Okiahome. A live city. Questions cheer- 
fully enswered. Boerd of Commerce, Shewnee, Okiahome. 


“ELECTRIC Light for the Ferm." The subject of 
this bouk is to Fixe practicai Informstion on smali low 





voltage electric tight plants, sultable for farms, isolated 
houses, stores and country homes In_ general. Price 

tpald, $1.00. Book Department, Popular Science 
Montbly, No. 225 West 39th Street, New York. 





GAMES AND ENTERTAINMENT 





MYSTERIOUS! Wonder Shavings, new Jspanes 
novelties; when dropped into weter turn into babies 
fiowers, fish; dozen in pretty package, loc: three, 35¢; 
excellent dinner party favors, tbey create talk, twelve 
ne Race, si. seorge Y¥. Helnemen, 1424 Rosemont, 
‘hicago. 


MOVE-O-GRAPHSI] Tiving pletures! One thousand 
laughs! Dollar dozen postpald. bik Noveitlea, 3 Com- 
mercial Bullding, Denver, Coloredo. 


DRIPPING  Clgarctte— Good 
Fosdick, 217 Sheiton, Jamaica, New 


150 Perodles on latest songs 16c. 
Winchester, Indiana 


PLAYS, vaudeviile acts, monologs, diciogs, recitations, 
Pageants, musice! readings, special entertainments, 
tableaux, drlils, minstrel jokes, make-up goods. Large 
Catalog Free. T, 8. Denison & Compauy, Dept. 26 

“hicago. 


1,000 Stage tricks with 500 IMlustrations. Catalogue 
Se, smell cataiogue free. Hornmann Magic Company, 
304 West 34th Street, New York. 


TRICKS and Greenhacks. 1ig magic catalog 5c. 
piwent y grecnbacks—10c. Gillmagico, 11135 South Irving, 
Chicago. 


CRYSTAL Gazing—the craze: send self-eddreased 
stamped envelope for free Instructlons. Zanclgs Studio, 
Asbury Perk, New Jersey. . 


AGENTS—My Whoiceale Joke Catalcgue Free. 

66, Anderson, Indiena. =. 

MR. ADVERTISER: Ask to-day for 3 copy of the 

"Quick-Action Advertising Rate Folder.” It contains 

some reaily important fecta which will prove Interesting 

| and valuabie to you. 11 also tells 'How You Can Use 

Popular Science Monthiy Profitahly."' You'd fike to 

know, wouldn't you? Manager Ciassified Advertising, 

tee Selence Monthiy, 225 West 39th Street, New 
ork. 
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cpocket trick. Roy 
York. 





Charles Dynes, 
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Mears, 





PICTURES AND POSTCARDS 





JOIN Live Postcard Ciub, Membership Papers I0c. 
Harvey Teeple, Hecatur, Indiana. 


“HANDY Atlas of the World." Separate maps of 
the varlous states of the United States, eli the continents 
and countries of the world. 75 pages of maps witb valunabie 








atatisticel data, Price tpald $1.00, Book Depart- 
Ment, Popular Science Monthly, No. 225 West 39th 
Street. New York. 

ji STAMMERING 





STAMMERING  cured—quickly, permanently, 
priv pred. Write for free booklet. Samuci E. Robbins, 
46 Huntington Avenue, Boston, Masanchusetts, 


8T-TUT-T-T-TERING and Stammering cured at home, 


Instructive bookiet free. Walter MecDonneli, 59 Potomac 
| Bank Buliding, Washiugton, D. C, 





° 


Popular Science Monthly 


FOR INVENTORS 





900 Merhanical Movements, also Iliustrations ex! 
Ing 50 Perpetual Motions. My book, Inventor's Uni- 
versai Educator, Fifth Edition, teils how to procure and 
sell patents. Government and other costs. Covers the 
matter from A to Z. 160 es elegantly bound. Con- 
teins noted decisions of U. 5. Supreme and State Courts 
on Patent Cases. Mechanical Movements greatly assist 
Inventors—suggest new ideas that may prove of great aid 
In perfecting Inventions. Tells how to select an Attor- 
ney. Has vaiuable Information regarding Patent Sharks, 
Selling Agents and Brokers, Price $2. P Free 
everywhere. Fred G. Dieterich, 681 Ouray Bulldlng, 
Washington, D. C. 


BLUEPRINTS: How to read. See page 12. Me- 
chanics’ improvement Assnciation. 


PATENTS—Write for free Guide Book and Evidence 
of Conception Blank. Send modei or sketch of Invention 
for free opinion of Its petentable neture. Highest ref- 
erences. easonabie terms. Victor J. Evsne & Company, 
156 Ninth, Washington, D. C. 


HAVE you a practical Invention to sell outright or 
iace on royalty? Send details to Adam Fisher Mfg 
‘o., 183 A, St. Louis, Missourt. 

PATENTS—My fee payable In monthly instalments. 
Send sketch for advice. Booklet free. Frank Fulier, 
Washington, D.C. 


INVENTORS: 
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We make models, dies, tools. 28 
years’ experience; work gueranteed; lowest price. Manu- 
facture of specielties our hobby. Peeriess Die & Tool 
Company, 121 Opera Place, Cincinnatl, Ohio. 


INVENTORS—Seli your ideas of patents through Na- 
tlonai Institute of fnventors, 118 Fulten, New York City. 
Membership 2.500. We help you secure, deveiop and 
Anance your inventions. Annual dues $10, 


INVENTIONS Wanted you have the right Inven- 
tion and can protect same to suit our attorney It will 
be pushed throughout the country; excellent prospects 











for Inventions to be patented. 706 Park Buliding. 
Worcester, Maasachusetts. 
EXPERT Technical Sales Service for Inventors. Intor- 


mation free. L, M. Geibei, 26 Cheltenham Drive, Buffaio, 


New York. 


“INVENTOR’S Guide" free on request; 
advice for inventors. Frank Ledermann, 
New York. 








“INVENTORS Bulietin’’ sent without charge. My 
free blank form “Inventors Record" for disclosing your 
idea simpilfies procedure. Personal supervision, Hillam 


H. Mulligsn, Petent Attorney, 319-B Woodward Bullding, 
Washington, D.C. 


ELECTRICIAN'S Wiring Manual, by F. E. Seng 
stock, E. E., contains all the essential Information needed 
for the proper instailation of lighting and power systems 
in houses and other bulidings, This manual ts written 
ln almpie, piain English hy an Electrical E eer with 
many years’ experience on the Chicago Board of Under- 
writers. Profusely illustrated and contains many tables 
and formitias. New editlon out November Ist. Pocket 
size, flexlbie hinding, 448 pages. Price, $2.50 postpaid: 
Book Department, Popular Science Monthly, 225 West. 
39th Street, New York City. 








PATENTS FOR SALE 





WE _ havo a few practical money-making inventions 
for sale or trade. Adam Fisher Mig. Co., 183B, 8t. 
Louls, Missourl. 


GARTER for children. Patont appiled for. Wil) seil 
on royalty or outright. John Stih, 1422, 5th Street, 
Salie, UMnols. 


.PATENT Number 874512 for sale. Nothing ke it 
Any offers considered. For circular and copy address 
Theodore Kocb 515, 35th Street, Milwaukee, Wisconsin. 


SHOPWRIGHT mortice Jock; set in cight minutes. 
J. M. Hyde, Butler, Indlane. 


MANUFACTURERS: You can buy my patents and 
business on the best eeliing Beit Power Transmitter for 
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Ford care. Tried and proven anles-getter. Frank R. 
Welsgerber, Sallna, Kanzas, 
FOR Sale—Patent on Ford Auto Jeck. Josep! esely, 


Cedar Rapids, Iowa. 

JUST Invented Combination Salt and Pepper Shaker. 
Outright or royaity, Aibert Stone, 86 Stewart Street, 
Seattle, Washington. 

SPRING Tires for Automohiles; U. S. and Canadian 
Patent, Chas. Moore, Glendele, Arizona. 

MR. ADVERTISER. Ask to-dey for a copy of the 
“Quick Actlon Advertising Rete Folder.’ It contains 
some really Important facta which will prove Interesting 
and valuable to you. It also teils "How You Can Use 
Popuiar sclence Monthiy Proftahly." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
Popular Sclence Monthiy, 225 West 30th Street, New 

ork. 














BLUE PRINTS 


Learn Blueprint Reading from 33 
1t_ matters not what line you a 2 In. 

1t’s easy; it's Job insurance. Get 
our circular or send $1. We will mail you first fy* Blue- 
rints. If satisfactory, order balance. Charis J. H. 
‘reeth, Consuiting Chief Dreftsman, Mechanics Improve- 
ment Associition, Dept. 25, 1628 West Lehigh Avenue, 
Phiisdeiphia, Peunsyivania, 


EeURE RINT ; 
rge Biueprints. 
We show you how. 





PHONOGRAPHS, RECORDS, NEEDLES 


BUILD your own phonograph. Big saving. Pleasant, 
Instructlve work. Complete Instructions, blue-prints, 
ete., absolutely free. Write to-day. Associated Phono- 
graph Company, Dept. FI, Cincinnatl, Ohio. 


BUILD your Phonograph. °*Perfection’’ high MEquailty, 
spring and eicetric Motors. Tone Arms, Reproducers. 
ronderiul results. Big saving. New catalog and_bulld- 
ing instructions mall for ten cents. I Phopo- 
graph Supply Co,. [udienspoils, fndiana. 


MECHANICAL Applilances, Mechanical Movements 
end Noveltles of Constructlon.—Tbis volume contains 
illustrations and descriptions of many combinations of 
motions and of menchanical devices and appliances 
found in diffcrent Hnes of machinery, cach device being 
shown by a iine drawing with a description showing its 
- working parts and the method of operation. Such items 
as conveyors and elevatora, Prony brakes, thermometers, 
various types of hoilers, solar engines, oli-fucl hurners, 
condensers, evapuralors, Corliss and otber valve gears, 
governors, gas engines, water motors of verlous dea- 
criptlons, air ships, motors and dynamos, automoblies 
motor bicycles, raliwey fock signals, car couplers, 
link. and gear motions, bali bearinag, 
mechanism for heavy guns, and a iarge 
others of equai importance are fully described and i}- 
lustrated. 1,000 specially made Scare Vinee. 396 octavo 
pages. lee, postpaid, $4.00. Book Dept... Popular 

ience Monthiy, 225 West 3th Street, New York. 
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Five Days to Prove 


I Can Raise Your Pay 


MEAN just what I say. 
trick or catch to it. 


I’ve done it for thousands of others. 


I can doubtless 


do it for you. If I can’t then it won’t cost you a cent 


_ There's no 
Give me five 


days and I'll prove that I can get your 
pay raised for you. I'll do it on a “show 


you"’ basis. 
pay me a cent. 


You've probably heard of me. 


You get the proof before you 


My name is 


Pelton. Lots of people call me “The Man 


Who Makes Men Rich.” 
I've done it for thousands of 
them up from poverty to riches. 


I don’t deny it. 
ple—lifted 
There's 


no sound reason why I cannot do it for you. 


So let’s try. 


Now, follow me carefully. 
you exactly how to do it. 


I’m going to tell 
I'm the possessor 


of a ‘‘secret” for which men have been 
searching since Time began. 


There’s no nced to discuss the whys and the 
wherefores of this ‘“‘secret.’’ Suffice it to say 


that It Works. 


That's all we care about— 


It Works. Over 400,000 men and women the 
world over have proved it for themselves. 


A FEW EXAMPLES 
Personal Experiences 


Among over 400,000 users 
«Power of Wil" 


bassador; 

master General Britt:Gover- 
nor MeKelvie of Nebraska; 
Gencral Manager Christe- 
son of Wells-Fargo_Expreas 
Co.: E. 8t, Elmo Lewis, of 
Detroit: Goy. Ferris of 


Michigan; ©. T. Meredith 
Sec'y of Agriculture and 
many others of equal prom- 
inence. 


$300 Profit from One Day's 
Reading 


«The result from one day's 
00 cash. 


stud $3 iS 
1 thiak it a great book and 
would not be without It for 
ten times the cost.’"——Col. 8, 
a ilkie, Roscoe, So. Da- 


0 
Worth $15,020 and More 


“The book has been worth 
more than $15,000 to me.” 
— Oscar B, Sheppard, 


Would Be Worth $109,000 


From $100 to $3,000 a Month 


"One of our_boys who read 
‘Power of Will’ before he 
came overhere jum from 
$100 a month to $3,000 the 
first month. and won a $250 
prize for the best salesman- 
ship in the State."’——Private 
Leslie A. Stil, A. E, F., 





Among them are 
such men as Judge 
Ben B. Lindsay; 
Supreme Court 
guste Parker; 

overnor McKel- 
vie, of Nebraska; 
Wu Ting Fang, ex- 
U. S. Chinese Am- 
bassador; Gover- 
nor Ferris, of Mich- 
igan; E. T. Mere- 
dith, Sec’y of Agri- 
culture, and thou- 
sands of others of 
equal prominence. 


Some of the things 
this ‘‘secret’’ has 
done for people are 
astounding. I would 
hardly believe them 
if 1 hadn’t seen 
them with my own 
eyes. Adding ten, 
twenty, thirty or 
forty dollars a week 
to a man’s income 
is a mere nothing. 
That's merely play- 
ing at it. Listen to 
this: 


A young man in the 
East had an article 
for which there was 
a nation-wide de- 
mand. For twelve 
years he “puttered 
around” with it~ 


barely eking out a living. To-day this young 
man is worth $200,000. He is building a 
$25,000 home—and paying cash for it. He has 
three automobiles. His children go to private 
schools. He goes hunting, fishing, traveling, 
whenever the mood strikes him. His income 
is over a thousand dollar. a week. 


Tn a little town in New York lives a man 
who two years ago was pitied by all who 
knew him. From the time he was 14 he 
had worked and slaved—and at sixty he 
was looked upon as a failure. Without 
work, in debt to his charitable friends, with 
an invalid son to support, the outlook was 
pitchy black. Then he learned the “secret.” 
In two weeks he was in business for him- 
self. In three months his plant was work- 
ing night and day to fill orders. During 
1916 the profits were $20,000. During 1917 
the profits ran close to $40,000. And this 
genial 64-year-young man is enjoying pleas- 
ures and comforts he little dreamed would 
ever be his. 


I could tell you thousands of similar in- 
stances. But there’s no need to do this as 
I'm willing to tell you the “secret” itself. 
Then you can put it to work and see what 
it will do for you. I don't claim I can 
make you rich over night. Maybe I can— 
maybe I can’t. Somctimes I have failures 
—everyone has. But I do claim that I can 
hele go out of every 100 people if they will 
let me. 


The point of it all, my friend, is that you 
are using only about one-tenth of that 
wonderful brain of yours. That’s why you 
haven’t won greater success. Throw the 
unused nine-tenth of your brain into action 
and you'll be amazed at the almost instan- 
taneous results. 


The Will is the motive power of the brain. 
Without a highly traincd inflexible will, a 
man has about as much chance of attainin 
success in life as a railway engine has, o 
crossing the continent without steam., The 
biggest ideas have no value without will- 
power to “put them over.” Yet the will, 
altho heretofore cntirely neglected, can be 
trained into wonderful power like the brain 
or memory and by the very same method— 
intelligent exercise and use. 


If you held your arm in a sling for two 
years, it would become powcrless to lift a 
feather, from lack of usc. The same is 
true of the Will—it becomes useless from 
lack of practice. Because we don’t use our 
Wills—because we continually bow to cir- 
cumstance—we become unable to assert 
ourselves. What our wills need is practice. 
Develop your will-power and money will 


13 


flow in on you. Rich opportunities will 
open up for you. Driving energy you never 
dreamed you had will manifest itsclf. You 
will thrill with a new power—a power that 
nothing can resist. You'll have an influence 
over people that you never thought possible. 
Success—in whatever form you want It— 
will come as easy as failure came before. 
And those are only a few of the things 
the “secret” will do for you. The ‘‘secret” 
is fully explained in the wonderful book 
“Power of Will.” 


You Can Prove This 
At My Expense 


I know you'll think that I’ve claimed a lot. 
Perhaps you think there must be a catch 
somewhere. But here is my offer. You 
can easily make thousands—you can’t lose 
a penny. 
Send no money—no, not a cent. Merely 
clip the coupon and mail it to me. By 
return mail you'll receive, not a pamphlet, 
but the whole “secret" told in this wonder- 
ful book, “POWER OF WILL.” | 
Keep it five days. Look it over in your 
home. Apply some of its simple teachings. 
If it doesn’t show you how you can in- 
crease your income many times over—Jjust 
as it has for thousands of others—mail the 
book back. You will be out nothing. 
But if you do feel that “POWER OF 
WILL” ‘will do for you what it has done 
for over four hundred thousand others—if 
u feel as they do that it's the next greatest 
k to the Bible—send me only $3.50 and 
you and I'll be square. 


If you pass this offer by, I'll be out only 
the small profit on a three and a half-dollar 
sale. But you—you may easily be out 
the difference between what you're making 
now and an income several times as great. 
So you see you've a lot—a whole lot—more 
to lose than I. 


Mail the coupon or write a letter now—you 
may never read this offer again. 


PELTON PUBLISHING COMPANY 
14-H Wilcox Block Meriden, Conn. 


ee wma ws ewer wee we eee 
PELTON PUBLISHING COMPANY. 
14-H Wilcox Block, Meriden, Conn. 


You may send me ‘Power of Will” at 


your risk. I agree to remit $3.50 or remail 
the book to you in five days. 

NA MIO eve. .ccc.ecsccccre cigs « erapere re yngmigea siaceieanei ei 
IRAATESSE. oes ests eee ares = sea eie's ares 


AGENTS AND SALESMEN WANTED 





TAILORING Agenta Wanted—-Big complete sample 
outfit and case, nearly 200 larga cloth sampies, 3-priee 
liate and everything needed for canvassing, of use in 
atore, free to live agenta, $25.00 to $50.00 a week; may 
make more. Write us to-day for free elegant outfit to 
begin, cloth samples, wholesnle prices, special offer on 
ault for yourself and full information. our won- 
derful value, beautiful fahrics and styles, Estahlished 
28 years. Every garment msde to measure—everything 
guaranteed and express prepaid. Just send a tal. 
American Woolen Mills Company, Dept. 1407, Chicago. 


AGENTS—Make a dollar an hour. Sell Mendets, 
patent. pstch for instantly mending leaks In all uten- 
aila, Sample package free. Collette Mfg. Company, 
Dept. 467, Amsterdam, New York, 


SCIENCE creates new auto wonder; soives puzzilng 
prohiem; no more rnin or snow blurred windshields; Mystic 
cloth works like magic; deposits invisihie chemlcs) film; 
one rub keeps glass clear 24 hours; one agent sold 5,000. 
Security Mfg. Company, Dept. 217, Toledo, Ohio. 


SOMETHING new. A comhinstion shoe horn and 
buttoner—not a button-hook—for unlversal use. Sells on 
alght at 15c; 100% profit. Sample 15c. Particulars free. 

Iherty Novelties, 123 Liberty Street, New York. 


$10 to $100 a week. Free samples Gold sign Ictters 
anyone can put on windows. Big demand. Liberal offer 
to general agents. Metallle Letter Company, 431A North 
Clark, Chicago, 


AGENTS—Something different. Our Eradjum (Lumin- 
ous) Crucifix, actually shines In the dark. Startling! 
Mystcrioust Wonderful! Enthusiasm follows every 
demonstration. 150% profit on every sale. Sole manu- 
facturers, The Pioneer Corporation, 1263 West 63rd 
Street, Chicago, 1lllnols. 


WONDERFUL New Chemical. 
50 gallons gasoline. Eilminates carbon 
agé, power, apeed, Guaranteed. 
Auto owners buy on slight. 100% profit. Repeater. 
Demonstrating package, terms, territory, 10c¢ postage, 
Myers & Company, 36 Balrd, Cambridge, Ohio. 


IDEAL Sideline. Business men huy on sight. $1.00 
seller, 400° profit. N, Home, 1957 Warren, Chicago. 


WONDERFUL chance! Men‘s shirts and furnishi: 
at wholesale rates, or make $10 dally starting real busi- 
nese: Goodell Company, 84 Duratex Bullding, New 

ork, 


MEN and Women—Become Independent—own your 
business, experience necessary scliing our $6,000 Accl- 
denta) Death, $30.00 Accident, $25.00 Sick Weekly Bene- 
fits, $10.50 yearly, half amounts $5.50. Guaranteed 
steady income from renewals, $250,000 deposited Insur- 
anca Department. Registration Dept. 3. Newark, N. J. 


$10 or more a week for your spare time collecting new 
and renewal euhscriptions. We want representatives 
In every town In the United States. A. J. MacEiroy, 
Subse pon Monager, Popular Science Monthiy, 225 
West 39th Street, New York. 


VULCANIZING Auto Tires growling and_ profitahle 
business, especially, now. Easy to learn. Instruction 
book $1. Plenta $50 up. Catalog free. Equlpment 
Company, 149 Canal, Cincinnati, Ohio. 




















$1.00 Package equal 
50° more mile- 
Whirlwind selier. 

















MAKE and {1 ‘Your Own Goods. Machinery un- 
necessary. Expert Chemists sdvice. Special attention 
to beginners. ‘rite tor Formula Catalog, Elmer Mystic 


Company, Washington, D, C 

AGENTS: Blg money. selling great household In- 
vention. Sample 25c. Particulars free. Wehster 
Company, 2935 North Clark Street, Chicago. 


SALESMEN wanted to acll Electric Clgar Lighters 
and Molsteners. Salary or Commission. You carry 
stock or we ship direct. Write for Special Offer. Drake 
Manufacturing Company, 220 Grand, Milwaukee, Wls- 
consln. 


SEND for free catalogue “Golden Oppurtunities”’ 
Typewritten formulas, trade secrets In every linc, chem- 
Ical anaylsis. 23 years manufacturing experienee. No 
humbuegery. Satisafetion guaranteed. 
Service, 73 Washington, Memphis, Tennessee. 


$1,000 per Man per County; Strange invention startles 
world—agents amsaed. Ten inexperienced men divide 
$40,000. Korstad, a farmer, did $2,200 In 11 days. 
Sieicher, a minister, $195 first 12 hours. $1,200 cold 
cash, made, pald, banked by Stoneman, in 30 daya; 
$15,000 to date. A hot or cold running water bath, 
equipped for any home at only $6.50. Self-heating. No 
plumbing or weter-works required. Investigate. Ex- 


| 











Cluatve sale. Credit given. Send no money. Write letter 
or postal to-day. Allen Mfg. Co., 541 Allen Building, 
Toledo, Ohio. 





MAN in each town to refinish chandelicra, brass heda, 
automobiles, by new metbod. $10 daily witbout capital 
or experience, Write Gunmetal Company, Avenue ‘’F,” 
Decatur, Ill. 


PATENTS. Write for Free Tlustrated Guide Book. 
fend aketcb or model for free opinion of Its patentabic 
nature. Highest references. Prompt attention. Hen- 
sonshle Terms. Victor J. Evans & Co., 174 Ninth, 
Washington, D.C 


SALESMEN, high grade, for state and county agcn- 
eles: practical deviee rlogs electric bells forever without 
batteries; made by leading manufacturer. Sound, per- 
Manent business; men are aiready making good money: 
territory being rapldly assigned; refercnces and previous 
experienco essential. Feta & Betts Corporation, Betts 
Bullding, 42nd Street, New Vcrk. 


AGENTS: Big profits. Best and cheapest window 
letters made. Ensily applied. Dime brings five sam- 
ples. Particulars free. Staihrite Company, 1115 Second 
Avenua, New York. 


SALESMEN—City or travelilng. Experience un- 
necessary. Send for list of Iines and full particulars. 
Prepare Jn spare time to earn the big salarles—$2,500 
10,999 a year. Employment services rendered members. 
National Salesmen'a Training Association, Dept. 126D, 
Chicag9, Mlinois. 


WONDERFUL Adding Machine—Seven column ca- 
pacity—retails for one dollar. Sells Itself everywhere, 
Most offices purchase aeveral. Sensational agency propo- 
sition. L, J. Letshman €>., Dept. F, Ogden, Utah. 


AGENTS; Sell rich looking 36x38 Imported rugs, 
$1.00 each. Carter, Tenn., sold 115 In 4 days; profit, 
$57. Youcandosame. Write for sample offer and selling 
plan; exclusive territory. Sample rug by parcel poat 
prepaid, $1.19. E. Condon, Importer, 12 Pearl Street, 
Boeton, Massachusctts 


AGENTS make 500°, profit handiing auto mono- 
creme hew patriotic pictures, window ietters, transfer 
lags and novelty signs. Catalog free. Hinton Com- 
pany, Star City, Indlana- 


WE want Ilve_ representatives in your locality selling 
Bull Dog inner Tires. Inner casing for automobile tires. 
Guaranteed to prevent punctures and blow-outs, tire 
fabric not canvas. Double tire mileage. Easy to sell. 
Blg demand. Protected territory. Agents making $150.00 
weekly. Eastern Auto Specialty Company, Dept. B., 
Utlea, New York. 

AGENT Johnson made $10.000 first evening. Partlc- 
ulars, *’Taymor,"’ W-335 Broadway, New York. 

AGENTS—200°% Profit Wonderful ilttle article, 
something new; sells ike wildfire. ary right In pocket. 
Write at once for free eampie. Albert Mills, Mer., 1461 
American Building, Cincinnati, Ohio. 
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Industrial Sales — 





WERE you ever offered a grocery atore? You can 
handle Sugar, Flour, Canned Goods, Dried Fruit, Coffee 
and entire line of Groccries, as weli as Painta, Roofing, 
Aluminum Ware and Automobile Oila, witb no rent to 
Pay; ho money invested; take large orders from sam- 

lea. Goods are guaranteed and proven quality. Sell- 
ng experience not necessary. Steady, profitable work 
for "'workers."" Address Hitchcock-Hill Company, Dept. 
ae Chicago, Mlinots. Reference: any Bank or Express 
Sompany. 


AGENTS, $10 profit on every sale. Russell sold 327 
in 5 months; Elliott 187 In 2 months. Oliver Ofl Gas 
Burner makes 2 gations kerosene equsl 97 pounds coal; 
fita any coal or wood atove. Mora heat, turns on and 
off like gas. Write Oliver Oll-Gas Burner Co., 1342 
North 7th, St. Louis, Missouri. 


KEROSENE Burnera for Furnaces, Cook and Hest- 
Ing Stoves. Economy Mig. Company, 616 West Mon- 
romeo. | 

SELL the Mne that hasn't been worked to death. 25% 
to 31% more than usual for selling staples. $50 a week 
. $100 a week quite common for those selling our 
Sanitary Brushes, Dustiess Mops and Dusters. Good 
territory available. Promotion for produeers. Modern 
factory and convenlent diatrihuting houses assure good 
service. North Ridge Brush Company, 115 Clark Avenue, 
Freeport, llinots. 


$5.00 to $25.00 daily monogramming automobiles, etc., 
with Glohe Transfer Initisla. Particulara free; samplea 
10c. Globe Decalcomania Company (Factory), Newark, 
New erses West of Rockies, 1785 Green Street, San 
ancisco. 


SPLENDID opportunity for Ilva sales managers to 
control Clty, County and State agencies for "Rexhlu.” 
Stevens Wiley Mfg. Company, 1nc., Fairhill and Dia- 
mond Streets, Philadeiphia, 

AGENTS—Newest inventlon: "Inkspoon"’ makes every 


pen a fountain pen. Fast offico seller; big profita; de- 
mand Increasing everywhere. Exclusive terri offered. 


g 


Sample free. . Marul Company, Tribune Building, 
New York. 
AGENTS—Steady Income. Large manufacturer of 


Handkerchiefs and Dress Goods, etc., es representa- 
tive in each locality,. Factory to consumer, Big profits, 
honest goods, Whole or apare time. Credit ven. 
Send for particulars, Freeport Mfg. Company, 24 Main 
Street, Brooklyn, N. ¥. 


BIG esrnings enay. Five atartiing Inventions, Quick 
eelling auto accessories. Sell to owners, dealers, agents. 
Exclusive territory. Write quick. Jubllee Mfg. Company, 
Station C-64, Omaha, Nehraska. 


AGENTS and Crew Managera: New fast selling f 
apecialty, Livest article. Packed your label. Write or 
wire. Federal Pure Food Company, 2305-H Archer 
Avenue, Chicago. 


SENSATIONAL Ford Inventlon. Ford owner reporia 
100% mileage Increase! Prevents carhon. Chance of 
lfetime for agents! Write Gasolins Economy Com- 
pany, 1608 Colonial Trust Building, Philadelphia. 


GET our plan for monogramming sutomohiles, trucks, 
hand luggage and all similar articles by transfer metbod; 
experience wanecerary exeeptions] profits. Motorista, 
Accessories Company, Mansfield, Ohio. 


YOUR Opportunity—Get In business for yourself; mall 
order or local; manufacture your own products; employ 
other agents; everytbing given clearly in our blg magazine 
of plans, echemesa and ideas. Three months, 25c. Sampila 
copy, 10c. Special Service, 419 Shannon Bullding, Pitts- 
burgb, Pennsylvania. 


INSYDE Tyres, inner srmor for Automoblie Tires, 
Prevent puncturea and double mileage of any tire. Lib- 
era) profits. Detalla free. American Accessorles Co., 
Dept. 97, Clncinnatl, Ohic. 


AGENTS: Ble Money—Sign letters fur atore fronts, 
office windowa and glass signs. Particulars Inter- 
state Slen, 2620 North Halsted Street, Chicago. 


"STOVOIL" Is not merely stove polish, but a rust 
killer and preventive. Women are crazy about It. Prof- 
Ita big and fast. Much repeat business. Write at once. 
Supcrilor Laboratories, Dept, 29D, Grand Raplds, Michigan, 


WE pay $100 monthly salary and furnish rig and ex- 
nses to introduce guaranteed poultry and atock powders. 
{gler Company, 371, Springfield, 11{Inola. 


AGENTS: New reversihle raincost. Elegant atyle. 
Finished on both aldes. Two coata for the price of one. 
Every business man, clerk, mechanic, truck driver, wants 
one. Idcal for men dolnz outdoor work. Guaranteed 
waterproof, Great selier. Binford sold 26 coata In $ days. 
Write quick for agency and trample to workers. Thomas 
Raincoat Company, 1961 North Street, Dayton, Ohlo. 


AGENTS make $50 weekly selling Accident and Sick- 
ness Policles for $10 yearly. Paya $5,000 death, Increasing 
7.500. Also $25 weekly benefit for accident or sickness. 
Quick claim eettlements. Permanent Income from re- 
newals. $100,000 deposited with State. Address 1n- 
suranee Company, Dept. A-I, Newark, New Jersey. 


500 Agente wanted at onca for Mitchell's Magic Marvel 
Washing Compound 300% profit, enormous repeater. 
Washes clothes spotlessly clean In ten to fifteen minutes. 
One thousand other uses in every home. Astounds and 
delighta every woman. Nothing else like lt. Nature's 
mightiest cleanser. Contalns no lye, ime, acid, or wax. 
Frea asmples furnished to boost sales. We positively 
uarantee the sale of every package. Exclusive territory. 
Own your own business. ou cannot fail to make big 
money. Barber, Ohio, made $600 last month. Send for 
free sample and proof. Hurry, hustle, grab thia ehance. 
. Mitcbell & Company, Desk 301, 1312-1314 East 6lst, 
Chicago. 

SELL necessities. Everyhody needs and buys the 
“Business Guide.” Bryant cleared $800 in July. Send 
for sample. It's free. Nichols Company, Box 15, 
Naplerville, 11linois. 


AGENTS—300°% 
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profit on our Photo Enlargementa, 
Medallions, luminous Crucifix, War Books, 
and Patriotic Pictures. Send for prices_and circulars 
today. Excel Supply House, 6243 So. Justine Street, 
Chicago, Ilinoi~. 


REPRESENT. TIVE Wanted: To haudle our coim- 
plete Ine of fre ,cotectlon and safety devices and acces- 
aorles, auch as AJ. _X Chemical Fire Engine on Wheels, 

aila and huckets, laaterns, fire escapes, and signs. Every 
factory, mili, atore, mine, etc., is in the market for our 
extensive line, Representative wanted capable of earning 
$5,000 upwards in annual commissions. Ajax Fire En- 
gine Works, Bush Terminal Building, Brookl:‘n, New York. 


SA MEN—New propusition, never shown hefore; 
every business man interested. Not a known competitor. 
Easy eeller. Salesmen now earning $75 to $200 weekly 
with our original eelling plan. We can convince you. 
Write for your territory. Surprise Mfg. Company, 
Peru, Indiana. 


AUTOMATIC Cuff Links. Cufla ovor elbows instantly 
without unbottoning: lowered, they elose automatically. 
Sell like wildfire; great convenience shirt savers; 
enormous demand everywhere. liberal exclusive propo- 
aition for experienced agents, Expandolinks Jewelers, 
Sbeboygan, Wisconsin. 


tomatically Semple postpaid $1.00, Pact 
automatically. mple : -00. le 
North Perey, Philadephia. be 


WANTED—Ex-service men as aubseription agents, 
“Tbe Stars and Stripes.” All or spare time, good com- 
Missions. Permanent proposition to producers, Write 
now for particulara and authority. 700-A Munsey Build- 
ing, Washington, D. C. 
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- Vt., sold 8 first helf day. 


Popular Science Monthly 


ONE Sale a day means $200 per month 
1,000 per month Marvelous new Automatic Adding 
Machine, retails $12.50. Work equals $300 machine. 
Five-year guarantee. Worth Its priee for Inventory 
alone. Write quick for protected territory and trial offer. 
Calculator Corporation, Dept. O, Grand Rapids, Michigan. 


BiG profits putting gold initlals on automobiles. Every 
body buys. Easily applied. Samples free. American 
Monogram Company, Dept. 28, East Orange, New Jersey. 


AGENTS—Men and women wanted. New Monitor 
Self-heating Iron; $30 to $50 a week actually helng made 
now by men and women. The orlginaj—the best—the 
lowest priced. Nickel plated, looks good, makes good, 
sella fast. Guaranteed. No experience needed. Ex- 
clusive territory. Work nll or spare time. Mrs. Nickson, 
Evans, N. C., sold 2 doxcn on 
Saturday. Liberal terms. Prompt service. Send for free 
outfit offer, Write today. The Monitor Sad iron 
‘ ny, Fay Street, Big Prairie, Ohto. 


SELL “'Victorclean’"* Washing Wonder. 1t's a wonder- 
ful repeater. Free sampies to boost sales. Skytt, 725 
East 5tb, Duluth, Minnesota, 


SPECIAL for this month. Agents wanted everywhere! 
One doaen each article free with each dozen purchased, to 
introduce goods. Tornado Polish—Tor. lo Soap—La 
Mirafiora Shampoo—La Mirafiora Hand Lotion—Dlamond 
Bar for silver and jewelry—La Mirafiore Face Crcam, 
each 25c, 30 per cent discount. $1 brings complete 
outfit. Marvel Specialties Company, 80 Walker Street, 
New York, New York. 


CALIFORNIA  Rosebeads selling Ike hot 

ents colning money. New Stuff. emendous demand. 
Ble proate: Mission Bead Company, Factory C, 
Angeles, Cailfornia. 


EASY, pleasant work for mechanics, shop men, clerks, 
during spare hours, will add many dollars to their salaries. 
Also want persons who can give full time. Big wages 
assured. Novelty Cutlery Company, 27 Bar Street, 
Canton, Ohio. 


SALARY and commission. A real proposition. Per- 
manent position.! Every family a buyer. Earnings that 
keep you with us for llfe. An_exceptional opportunity. 
You can't walt. Write now New England Sales Syn- 
dicate, 305-306 Firest National Bank Building, New 
Heaven, Connecticut. 


$10.00 Worth of finest Tollet Soaps, Perfumes, Toilet 
Waters, Spices, ate., absolutely Free to agents on our 


Five a day— 


























refund plan. Lacassian Company, Dept. 425, St. Louis, 
Missourt. 

MIRACLE Motor-gas amazes motorists. 3e worth 
equals gallon gasoline, Eliminates carbon. 300 per eent 
profit. Isom, ldaho, wires: “Ship 500 packages. Made 
$70 yesterday." Investigate. Chas, Q. Buticr Company, 
Toledo, Ohio, 





DELIGHTFULLY scented sachet envelopes. Quick, 
profitable seller, througb sub-agents, boys, girls, pre- 
mium; use 3 packets: particulars sent for dime. Ufert, 
64 Bedford Street, Naw York. 


AGENTS—Best seller; Jem Rubber Repaslr for tires 
and tuhes; supersedes vulcanization at a saving of over 
800 per cent.; put It on cold, It vulcanizes Itself In two 
minutes, and Is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessory dealer. For 
particulars how to make big money and free sample, 
address Amazon Rubber Co., 504 Amazon Bullding, 
Philadelphia, Pennsylvania. 


AGENTS—"'Make-Em-White’’ Washing and Cleaning 

Tablets, regular gold mine for Spring—profits enormous— 

Sample—FE.xclusive territory. B. Thayer, 2142C 
Clyhourn Avenue, Chicago. 


PORTRAIT Agents: Best work, fair prices and prompt 
Write at once W Hannan Company, Dept 


aarvice, b 
A-15, 57-59 East 18th Street, Chicago. 


AGENTS—Sell Laundry Tahicta under your own name 
and brand. Free samples and circulara furnisbed with 
every order. Particulars free; samples fifteen centa, 
Kreba E. Products, College Point, New York. 


DROP sverything elsel Sell gusranteed silk hosiery 
and underwear all or spare time; direct from factory to 
consumer. Big money maker, Big commissions. Prompt 
Gellverten. Cc. & D. Company, Dept. 10, Grand Rapl 

chigan. 


EARN Extra Money—Sending us names of your 
neighbors and otbers. No other work required. No 
canvassing. No supplies to purchase. Postal hrings 
particulars, National Exchange, Box 1001, New York. 


AGENTS wanted for whirlwind seller. Transparo— 
Sell a dozen Jars toevery garage, business house, automobile 
owner, everybody buys. J. R. Speciaity Company, 408 
West Jefferson Street, Louisville, Kentucky. 


























STOP! Look!! Read!!! $210 one day"e profits, one 
party reports; another $160; another $10 an hour; high- 
class, fascinatt business, with big possihilities; par- 
Uculara free. . C. Service, Honesdale, Pennsylvania. 





AGENTS: $100 Weckly. Automobile owners every- 
where wild with enthuslasm. Marvelous Invention 
doubles power, mileage, efficiency. Saves ten times Its 
cost. Sensational sales everywhere. Territory going like 
wildfire. $26 Sample Outfit and Ford Car free. ‘rite 
quick. 1. Baiiwey, Dept. 181, Loulaville, Kentucky. 


ATTRACTIVE Oopostunity for Ambitlous Agents. 
Worthwhile sample and Information free. Norman Ovri, 
Hemet, Cailfornia. 


WANTED: Man with auto In every section to sell 
our Big Six-in-One tool, comprising vise, pipe vise, anvil, 
drill press, eutting hardie and corundum grinder. Every 
farmer, Janitor, private or punite garage, small shop, etc., 
a, Prospective buyer. Outht weighs 90’ pounds, sells for 
$24.00 with a fat profit to you. No trick to gell. Always 
pleases. Write Chicago Flexlbie Shaft Company, Dept. 
H. W, 5600 ‘West 12th Street, Chicago. 

ABSOLUTELY Guaranteed Proposition. Spare time 
only. Two different samples, ten cents. Wililam Dudisy 

$175.00 Monthly and Commisslor, year'a contract to 
men with autos. Equip cara with Rideezee, the Better 
Than Air Inner Tire. <A auhstance, cheaper than tubes. 

The husiness of thea future. Rideezee Company, &t. 
Paul, Minnesota. 

SIGN letters for windows at honest 
old leaf. Chicago Sign System, T32 
chicago. 

AGENTS wanted In every clty and county to sell the 
most wonderful household necessity ever invented, State 

agencies also open: select territory and writa J. C. Bock 
Manufacturing Company, Concordia, Kansas. 

AGENTS—Make 350 weekly taking orders for fast 
selllng Goodyear raincoats; hundreds of ordera waiting: 
$2 an hour for apare time; we deliver and collect; sample 
coat free; write today for agency. Goodyear Mfg. Com- 
pany, 1364 Goodyear Buliding: Kansas City, Missouri. 

MAN or Woman, atart anywhere; materlals that cost 
25c retall for $5.00. Detatis free. Lee, Dept. 2, 34013¢ 
University Avenue, Los Angeles, California. 

FREE—Latest issue. New Formulas. Tells how to 
make your own goods. Write today. & & H. Manu- 
facturing Lahoratories, 10602, Boylston Building, Chicago. 


SALESMAN—Side or Main line. to sell low priced 
§,000 mile guaranteed tires. 30 x 3% non-akid sells for 
$11.95; other sixes in proportion. Good money making 

roposition for live wires. Write, Consolldated Tire Co.. 
Bis South Michigan, Chicago. 
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were more than 

seven million cars and 

trucks licensed in the United 

States during 1919. Thousands more 

are being added to this astounding number 

every dayand still the demandis farahead of produc- 
tion. And Detroit is the Heart of this tremendous industry. 


Auto Factories Endorse School 


The Auto Factories here in Detroit—THE HEART OF THE AUTO 
INDUSTRY—do not hesitate to endorse our school. We have letters from such 
factories as Packard, Maxwell, Hudson, Chalmers, Hupmobile, King, International 
Harvester Co., and others, endorsing the school. They employ our graduates and 
furnish us with their latest chassis for our students’ use. 


Earn $100 to $400 Monthly 


Trained men are always needed and can get the big, our graduates to fill positions as managers, foremen, 
high-salaried jobs. Trained men are in big demand and etc., at big salaries. Auto owners prefer to put 
we constantly have a greater demand than we can supply their cars in a competent mechanic's hands and our 
—both from Detroit and throughout the country. There are duates have no trouble getting business and 
thousands of good locations for garages and the big factories help olding it. Our graduates who arein business make 
our graduates get these fine locations. Service stations are after $5,000 to $10,000 and more yearly. 


Read What Complete Training in Train in Detroit Complete Tractor Course Included 


i Auto Electrics Detroit, with its You are given complete instruction on 
the Factories Say Our course in Auto Electrics is More than 180Auto, care and operation of Farm Tractors in 
of the M. S. A. S. most complete. Standard elec- Truck, Tractor and our regular Auto Course. Constantly 
tric equipment for Autos, Trucks, Accessory factories, increasing use of tractors calls for trained 
is the logical pac tractor men. Manufacturers have placed 


and Tractors is in actual opera- ) ; r 
tion for students to work on. f° learn the Auto, machines with us to give our students the 


HUDSON MOTOR“CAR COMPANY | Students are taught to quickly Truck and Tractor benefit of practical instruction, Hundreds 
Tho ieieth mate hak teal in our | and easily locate electrical business; 797% ofall of students are completing our course 
opinion; {s tho finest Institution of ita kind in | troubles. Hundreds of graduates automobiles manu- and returning to the farm, competent to 
Ubeleountry:s Lnizect Wel cooares its method | are filling i salaried positions ree are mereur care for their tractors and the tractors 
see havo recommended great, many § stu in electrical service stations. Michigan—71% Of of their neighbors. 
cater ae ° Every quarter of the globe rec- them are made. in 


factory. . 
‘The Michigan State Auto School ranks | ognizes our school as the world’s Detroit alone. Can Not a One-Man School 
you think of a better 


highest in the standard of schools. Its equip- rary 
pene t persianel ie second to none. “This | training place for Auto, Truck, fiace to learn this This school is 


school Is considered one of the moat efficient and Tractor Mechanics. business? founded on the best 
’ 


wep aon aeetos viet ‘hool, then b 
Rea eee ety eee Mi taueee newest and most 
practical _ principles 


State Auto Behool oar ay we Koow i the Brazing, Welding and Tire Repairing Taught 
. ol . * 

to nl olen These two subjects are taught in separate courses, in the Auto, Truck, 
HUDSON, MOTOR CAR COMPANY, Hundreds of students take them with the Complete and Tractor business. 
: Auto Course, Others take them se rately, Com- QOyr course is built 
petent men are in big demand in both fields. Brazers on the broadest and 
and welders are needed in every field—Tire Repair Ciosest co-operation 
men are always in big demand. of Manufacturers, 


Garages, Service 
Graduates PassStateand Students from AN coe od Owners. 


Dereon Mich USA. City Examinations Over the World J; is not one man’s ideas, but the 
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very enviablo Peputation aad iS penbanty ope Graduates of the M. S.A.S. Men are coming combined ideas of the biggest and most 

of the best of ita kind in tbe United states: | have no difficulty in passing re- to our school from successful men in each field. 

every partl ours very trul uired examinations for auto- every quarter of the A.G. ZELLER, Pres 
q ryq : , Pres. 





cular. Y ly 
ACKARD MOTOR CAR COMPANY. | mobile mechanics, chauffeurs, globe recognizing it 


etc. No matter where you go, our asthe world’s train- 
MANY TRAIN st DETROIT esd RETURN fe he FARM training will enable you to handlethe ing place for auto 
' 


Thie is your chance! Como to Detroit, the ily and ickly. 
heart of tbis great industry, If you don't vare to eo ead truck, and tractor 


engage In the garage businesa, prepare to operate, . 
adjust and repalt your miachiten yourself save FR EE--Big 176 Page mechanics because 
thousands of dollars in repair hills as well as of the close factory 


avold costly delays at busy seasons, Think, too, * 
of the money you can make in your spare timo Catalog co-operation, 


adjusting and frepairing your netghbor’s m. : 
chines, either Ina small shop on you own farina Send the coupon today for big 
jocal 


oe st bomelen ny eueray place nearby, 176-nage catalog and copy of Open All Year— 
MONEY-BACK GUARANTEE lent “Auto School Meee bath Start Any Time 
































SEN 


MICHIGAN STATE AUTO SCHOOL 
504 Aute Bldg. 687-80-01 Woodward Ave, DETROIT, MICH. 


GENTLEMEN: 

Please send me, absolutely FREE New 
176-page Illustrated Catalog, “Auto School 
News," and Information as checked below. 


Auto and Tractor Course 

















We guarantee to absolutely FREE. They tell about 
pn fa att aay, LAL ere courses—show more than a hundred Our school is open Tire Repairing 
eur, repair man, pictures of equipment—give letters the year ‘round. Brazing and Welding 






(Mark each course you are interested in) 


pa 
demonstrator, auto from big Auto Factories and Grad- Enter the classes 
or, better atill, you can expect me about 


electrician, garage yates. Our courses are reasonably * 

weit prea anl priced—so reasonable in fact that any day, You can 
mechanic ard oper- ton have oe eat any and Soe get started the same 
ator pay'ng from to Detroit without having stoppe: . 

$100to $400 month- to write for catalog. Our Money- day you arrive. Our 
iy in a reasonable Back Guarantee protec’s you. If you Welfare department 
time, OF eyreund can't come, get the cataiog. Resolve will assist you in 
Yided you do your ‘0 learn the bueiness in Detroit]— findi good 

part and attend the Heart of the Auto Industry. nding a Z room 
our classes, Use the coupon now. and splendid meals. 


MICHIGAN STATE AUTO SCHOOL 


‘Most Progressive Auto School in America"—‘In the Heart of the Auto Industry” 


eofis0-c Woodwara ave. Detroit, Mich., U.S.A. 
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Quick-Action Advertisements continued from page 14 


PATENT ATTORNEYS 





PATENTS. If you have an Inventlon which you wish 
to patent you can write fully and freely to Munn & Co., 
for advice In regard to the hest way of obtaining pro- 
tectlon. Please send aketehes or a model of your invention 
and a description of the deviee, explalning Its opcration. 
Ail communications are strictly confidentlai. ur vast 
practice, extending over a period of seventy years, enables 
us In many cases to advise in regard to patentability 
without any expense to the ellent. Our handbook on 
Patenta ta sent free on request. Thia explains our methods, 
terms, ete., In ard ot Patents, Trade Marka, Forelgn 
Patents, ete., ‘‘SclentIfe American’’ contalns Patent 
Office Notes. Deciaions of Interest to Investors—and 
particulars of receotly patented Inventions. Munn & 
Co., Solteltors of Patents, 624 Woolwortb Bullding, New 
York, snd 625 F Street, Washi n, D. C.; Tower 
Bullding. Chicago, Illinois; Hobart Building, 528 Market 
Street, San Francisco, California. 


PATENTS—Herhert Jenner, Patent Attorney 
Mechanical Expert, 622 F Street, Washington, D. 
report tf a patent can he had and Its exact cost. 
for elreular. 


PATENTS, trade-mark. copyright. 
reasonable, Metzgcr. Washington, D 


“INVENTORS Adviser’ sent free on request. Wll- 
iam C. Linton, 918 F Street, N, W., Washington, D.C. 
362 University Street, Montreal, Canada. 


PATENTS. Booklet free. Highest references. Best 
results, Promptness assured. atszon E. Coleman, 
Patent Lawyer, 624 F Street, Washington. D. C. 


PATENTS—Fees In Instaliments. Frank T. Fuller, 
formerly Lieutenant, Engineers, Washington, D. C. 


INVENTIONS patented trade-marks registered: labels, 
prints, publications copywrited: prompt servire: reason- 
able fees; plain advice; request detailed Information 
before placing your busiocss. Jaynes & Jaynes, 801 
Kellogg, Washington, D. C, 


PATENT applicstlons filed on partial payment 
Trade-marks, copyrights, etc. Milo B. Stevens & 
pany, 640 F Street, Washington. Establlahed 1864. 


PATENTS Eom ptly Procured—Personal, eareful, and 
efficient servire. ighest references. Moderate fees. 
P. Kimmel, Master of Patent Law, 38-E Loan & Trust 
Bullding, Washington, D.C, 


LACEY Patent-Sense. “The book the Inventor kreps."’ 
Free, Sec page 138. 


PATENTS, Trade Marks, Copyrights. Prompt, per- 
sonal, reltable serviee. Over 30 years’ actlve practice. 
Write for terms. Book free. Address E. G. Siggers, 
Box 1, N. U. Building, Washington, D. C. 


PATENTS—Trademarks.- I offer you prompt, per- 
sonal, efficient service, Handbook giving valuable de- 
tailed information sent freo on requeat. Write to-day. 
Clarenee A. O’Brien, Patent Lawyer, Woodward Bulld- 
lag, Washington, D. C 


PROTECT your rights. Write for ‘Record of In- 
vention,” which contains forms to estahiish evidence of 
conception nf your Invention. Prompt personal service. 
Preliminary advice without charge. J. Reaney Keily, 
732 Woodward Bullding, Washington, D. C. 


FREE Book on Patents. Write today for free copy 
nf “How to Obtain a Patent.'’ Contalns valuabie infor- 
mation and adviee to inventors. Tella how to secure 
patents. Send model or sketch of your Invention for 
opinion of its patentable nature—free. (20 years ex - 
encey) pralbert & Talbert, 4624, Talbert Bulldlog, Wash- 
ington, D. C. 


POSTAL hrings free booklet. Ail about patents and 
trademarks sad thelr cost. Sbepherd & Campbell, Patent 
Attorneya, 730 8th Street. Washington. 


“INVENTORS Bulletin’ sent without charge. My 
free blank form ‘‘Inventora Record’’ for cisco your 
Idea simplifies procedure. Peraonal supervision. William 
. Mulligan, Patent Attorney, 319-B, Woodward Buliding, 
Washington, D. C. 


INVENTIONS Patented; honest and reliable service; 
eend for free hookiet of Information. Frank Ledermann, 
15 Park Row, New York. 


PATENT Attorney. Consulting Engineer, high-class 
Patent Service In all jts hranchea. Write for particulars. 
M.H. Loughridge, 1457 Broadway, New York. 


PATENTS—Write for free Iiiustrated Guide Book and 
Evidence of Conception Biank. Send model or sketch of 
Inventlon for free opinion of Its patentahle nature. Highest 
References. Prompt attention. easonable terms. 
Victor J. Evans &€ Company, 155 Ninth, Washington, D.C. 


INVENTORS, send sketcb or model of your Inven- 
tlons for opinion concerning patentable nature snd exact 
cost of appiylng for patent. Book, “How to Obtain a 
Patent,” sent free. Gives Information on patent p. 
cedure and tells what every Inventor should know. Esta 
lished twenty-five years. Chandlee & Chandlee, 412 
Seventh Street, N. W., Washiugton, D. C. 


M. E. MILLER, Ouray Ep Washington, D. C., 

patent attorney, mechanical and eleetrical expert. Beat 

quailty of work and resulta. Moderate charges. Advice 
ce. 


DON'T lose your rigbts to patent protection. Before 
disclosing your Invention to anyone send for blank form 
“Evidence of Conception” to e signed and witnessed. 
Form and intormatlon concerning patents free. Lancaater 
Aliwine, 232 Ouray Buliding, Washington, D. C., 
Originators of the form “Evidence of Conception.’” 


PATENTS procured—trade marks registered—A com™ 
prebensive, experienced, prompt scrvice for the protection 
and development of your ideas. Preliminary advice 
gladly furnished without charge. Booklet of Information 
and form for disclosing Idea free on request. Richard B. 
Owen, 44 Owen Building, Washington, D. C., or 2276-2 
Woolworth Bullding, New York. 


PATENTS, prompt, personal, efficient service by an 
Attorncy-at-law skilled In all hranches of Patent practice 
Over 12 en ’ actual experience, Full Information on 
request . P. Fishburne, 323 MeGIill Bullding, Washing- 
ton, D. C, 


MECHANICAL Appllances, 
and Noveities of Construction._This volume contains 
iliustrations and descriptions of many combinations of 
motlons and of mechanical devices and appliances found 
in different lines of machinery, each device belng ahown 
hy a Ilne drawing with a description showlng Its working 
parts and the method of operation. Such items as con- 
veyors and elevators, Prony brakes, thermometers, various 
types of hollers, solar engines, oil-fuel burners, condensers, 
evaporators, Corliss and other valve gears, governors, gas 
engines, watcr motora of varlous descriptions, air ships, 
Motors and dynamos, automohiles and motor hicycles, 
railway lock signals, cart couplers, link and gear motions, 
ball bearings, breech hloeck mechanism for heavy guna, and 
a large accumulation of others of equal Importanee are fully 
descrihed and iilustrated. 1,000 apeciaily made engrav- 
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Mechanical Movements 


Ings. 396 octavo pages. Price, poatpaid, $4.00. K 
Deol mo pulas Sclence Monthly, 225 West 30th Street, 
ew York. 


DO You know every Move your attorncy makes? In- 
ventors, my clients are Immediately Informed of every 
step in the prosecution of thelr applications. Write now, 
send aketch. Office of Warner I. Cuhherley, Patent 
Attorney, 20 National Union Building, Washington, D. C. 
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| HELP WANTED 


DRAFTSMEN, Designers, Engineers and _ Experi- 
menters. Send for our Draftsmen's Gulde, New, pune tera 
ven- 
tually, why not now. Guide Publishing Company, North 
a es 


Twenty, Pocket Edition. One Dollar Poatpald. 


Tonawanda, New York. 


U. 8, GOVERNMENT wants thousanda men, women. 
Permanent pvusitions. $1200-$2000 year. Common 
Many examinations coming. Sample 
Franklin Institute 


18 up. 

education aufiicient. 
uestions free. Write Immediately. 
ept. P50, Rochester, New York. 


ANYWHERE handy men ean make blg money with 
our up-to-minute genuine gold window lettera. Slann 


} Sign System Company. Detroit, Michigan. 


DETECTIVES make hlg money Be onet 
opportunitles. Write Ameriean School of Criminology, 
Detroit, Michigan. 








In tbls new and fascinating profession. Finger Print 
Experts hold positions of independence and trust. Work 
Intensely InterestIng. Tbey are in big demand by hanks, 
corporations, big faetories, detectlve agencies, ete. You 
can qualify. Write today for a al Umited offer and frre 
Nlustrated Book. 
versity of Appiled Science, Room 1846, 1920 Sunnyside 
Avenue, Chicago, Iiinols. 


COVEES MENT Positions are desirahie. 
O atart. 
ner) prepare you. Free booklet. 
vice School, Box 5026, Rochester, New York. 


ot 








WE want represeotatives in every factory. You can 


easily earn $10 or $15 a wrek by apending an hour a day 
of your apare time. Write A. J. MacElroy, Subsecri: 


tion Manager, Popular Science Montbly, 225 West Sth 


Street, New York. 


MEN—Boye—Recome_ Motor Experta. 
Learn while earning. Write Franklin Instltute, 
P. 803, Rochester, New York. 








DETECTIVE'S Earn Big Money. Travel, unusual 
Write Johnson’a Detective Correspondence 


opportunity, 
ool, Dept. H, 232 Sheldon Avenue, Grand Rapida, 
Michigan. 


WRITE for newspapers and 
Experienre_ unnecessary. Copyrigbt book 
Reporting Syndicate, 4905, St. Louls. 


DETECTIVES earn hig money. Travel. 
| unnecessary. We train you. Particulars 


a 











RAILWAY Traffic Inspectors: $110.00 a month 


start and expenses. Travel If desired. Unilmited ad- 


vancement. No fimlt. Three montha bome study. 
Sltuation arra: |. Prepare for permanent tion. 
Write for booklet CMI3, Standard Business ‘alning 


Institute, Buffalo, New York. 


BE a_ detective. 
travel. 
City, Missourt. 

BE a Mirror Expert, $3-$10 a day; 
at first; no capital; 








Derr, Pres.. 579 Decatur Street, Brooklyn, N.Y. 


FIREMEN, Brakemen, | Baggagemen, 
Colored Porters, hy railroads everywhere. 








SILVERING 
Excelsior Springs, Misseurt. 





BE a detective. Would you like to be one? Write 

J. Gaynor, former Government Detective, Danville, 
Tilinols, 

| VULCANIZING auto tires growing and _ profitable 

husiness, pepectally. now. Fasy to learn. Instruction 

book $1. Plants $50 up. Catalogue free. Equipment 


Company, 21 Canal, Cincinnatl, Ohio. 
| MEN—Age {7to 45. Experience unnecessary. 
make secret investigations, reporta. 
American Foreign Detectlve Agency, 321, St. Loula. 
| “WRITE Photoplays; $50 eacb. 
sary, details free to 
| 194, St. Louis 
| BECOME detectives—Big pay; easy work: 
Whegner, Dept. 647, 186 East 79th Street, New York 
GET on the Stage! Experlence unnecessary. 
| stamp for instructive hooklet. 
LaDelle, Sta. 263, Jackson, Michigan. 


STOP daily grind! 
lights, tahleware, ete. Plans free. Clarenee 
Dept. 95, Marion, Indiana. 

BLUEPRINTS: ffow to read. See page 12. M 

| chanics’ Improvement Association. 























BUSINESS OPPORTUNITIES 





ENTER a new business. Earn $3,000 to $6,000 ycarly 


in professional feea making and fittIng a foot specialty, 


openings everywhere with all the trade you can attend 
to; easily learned by anyone at home in a few weeks, 
at small expense, no further capital required; no goods 





to buy, job bunting, sollelting or agency. Address 
Stephenson Laboratory, 15 Back Bay, Boston, Nassa- 
ehusctts. 

BEGINNERS—Complete "Mail Order Syatem.""  Ad- 
dress Box 1005, Atlantic City. 

WE start you In business, furnisbing everything. Men 





and women, $30.00 to $100.00 week] 


tunity Ifetime. 
East Orange, New Jeraey. 





BUILD a genuine Choraieon Pbonograph and save 
We fur- 


Choraleon Fhono- 
graph Company, 423 Monger Building, Elkhart, [ndiana. 
ay you $6.00 
Co-opera- 
tive Supply Company, Dept. K, St. Francis, Wisconsin, 
manufacturing corporation wanta 
capable man to estahlish branch and manage salesmen; 
$3 will 

‘or 
rticulars address Secretary, 416 Nortb Howard Street, 


over half. Fine profita huliding and eelling. 
nish motors, tone arms and necessary parts. 
our catalog and Free hlue print ofter. 





BIG profits raleing Beigian Hares. We 
palr and express. Contraet, literature Idec. 





SUBSTANTIAL 


to $1,500 necessary; you handle own money: 
allow expenses to Baltimore If you will qualify. 


altimore, Maryiand. 





| PATENT buyers’ addresses 2e ench. Patent News, 


34, Washington, D.C. 

ATTENTION 
profitable husiness. 
ness, Brokerage and Insurance Ageney. 
office at home; 
Hayes Reaity Company, Cincinnati, Ohio. 


{X Originai, Selective Methoda, outlining six separate, 
lans, that help you make money In 
mailed complete for $1.00, C. B. 


productive, different 
Your apare time. Al 
Collins, Middietown, Connecticut. 
CONTROL new exelusive P 
husiness for your town. $25 
Selence, Onconta, New York. 


Quick-Action Advertisements continued on page 9 


Exreilent 


BE a Finger Print Expert—$25 to $50 a week and more 


Teiis all about Finger Prints. Unl- 


$1000-32000 
Let our expert (Former Government Exam- 
Patterson Civil Set- 


$40 week. 
Dept. 


magazines. Ble Pe 


Experience 
free. Write 
American Detective System, 1968 Broadway, New York. 


s 


Excellent opportunity, good pay, 
Write C. T. Ludwig, 424 Westover Bidg., Kansas 


apare time bome 
we train, atart you making and sil- 
vering mirrors, French method. Free prospectua. W. F. 


$140-$200, 
Experience 
| unneceasary. 830 Rallway Bureau, Kast St. Louls, Illinois. 


Mirrore—I_ make the French Plate. 
Easy to iearn; Immense profits, booklet free. Sam Wear, 


Travel, 
Salaries, expenses. 


Experience unneces- 
heginners. Producers’ League, 


write 


Send 
"All About Vaudeville.” 


Start silvering mirrors, auto bead- 
Sprinkle, 


operating our "New 
Syatem Specialty Candy Factorles’’ anywhere. Oppor- 
Booklet free. H. Ragsdale Company, 


1 ‘our chance In life to own a dignified, 
We teach you the Real Estate husi- 
Earn $5,000 veur; 
no capital required. Stamp for hookiet. 


honograph record exchange 
capital required. Satco 





Popular Science Monthly 


BUILD np your nwn husiness. We will manufacture 
article In demand everywhere, retailing $1.50, under your 
label, at 30c each. We guarantee to teach you how to 
sell retall, wholesale, througb agents, personally, and hy 
free, Tremendous repeat business; one of our 
customers made $1000 nne montb. Write for proof. 
eoenae Laboratories, 27 Court Street, Brooklyn, New 

ork, 


120% Wages Increase: four tlmes production: he 
manufacturer Patent, Trademark. Copyright essentlala; 
redure Ilving cost. Hanlons, {1024 Walnut, Philadelphia, 
Pennsylvania. 


HOME-WORK! | Ten valuable Articles, Instructions for 
Making, how and where to sell them, only $1.00. Act now 
and succeed to-morrow. Home Aid Company, Weaet 
Milan, New Hampshire. 


LEARN a Trade—Vuleanlxing School—-Come to our 
achool and learn to repair tires In from 6 to 10 daya Let 
us atart you In a profitable business. No experience 
necessary. We teach you the business and sell you tbe 
equipment. Our course ia $20.00 and we pay you $2.0) a 
day for ten daya. Both course and pay are credited on 
equipment. Call or write for literature. Anderson Steam 
wuleanlsy Company, 2302 Grand Avonue, Kansua City, 

ssourl. 


RAISE Silver Foxes! Large profita. Easy to raise. 
sxreptional opportunity. New syndicate. Easy terma 
Particulars free. C. T. Dry, 5244-87 South Maplewood 
Avenue. Chicago. 


TEN CENT package Metler’s Compound makes one 
Int excelient ink. Sample 5 cents. A. D. Metler, 
uis Street, New Brunswick, New Jeracy. 


STUDY Humsn Nature, make people llke you, get 
along better, make More money, develop a winning per- 
sonality, learn to know pie as they are. Send 5 centa 
(stamps) for "Personal Power,”’ a l.ttle book that points 
tie wey Address, Progresa League, 4431 Union Square, 

ew York. 


USED Correspondence Courses of ail kinda soid. 
(Courses bought.) Lee Mountain, Pisgah, Alabama. 


YOU can earn $50 to $150 a week as an Ad-WW'riter, 
Experience unnecessary. Particulars_for stamp. R. P. 
Koehler, Dept. 60, 156 West Vernon, Los Angeles. 


I MADE $30 a week evenings with a small mali-order 
husiness. Free Booklet tells how. 2c pastage. Al Scott, 
Cohoes, New York. 


GET an Automatic Fishpond and take In $1.00 a minute 
located in a park or travejing witb a carnival. Automatic 
Fishpond Company, 2012-14 Adams Strret, Toledo, Ohio. 


MONEY Saved! Ail kinda of used correspondence 
courses sold. Also courses bougbt. Write Lee Mountain, 
Pisgah, Alabama. 


BARGAINS—Used eorrespondenee courses, ali kinds, 
for sale. Dollars aaved. (Courses bought.) Mac- 
Michael Educational Bureau, Dept. 48, Victor, New 


i 











he 

















RAISE Flemish Glants and Belgian Hares for_ us. 


$8.00 and express for all raised from our stock. Con- 

tract and hooklet on bousing, feeding, breeding, ship- 
aa Oe Hunters’ Rabbitry, R-2, Valley Stream, 
ew York. 





“THE Vest Pocket Lawyer’’—Here at last—in a single 
volume—a complete law course—clearly analyzed in 
understandable Engilah It is a daily gulde—a manual of 
teterence for tbe business man—the law student—tbe 
Justice of the peace—the notary public—the farmer—the 
elergyman—the mercbant—the banker, the doctor. 360 

cs, I12 legal forma. Price, postpald, $1.00. Book 
ept., Popular Sclence Monthiy, 225 Weat 39th Street, 
New York. 


WANTED—Ambitlous workers everywhere to estsbilsi 
eollectlon hureaus; be Independent, make big income 
yearly, nn capital required: we traln —nd refer business 
you; “Sclentifie Facts’ Free. National Collection 
Bureau, Dept. 5, Columbus, Ohlo. 


FOR Sale—Dividend-paying oll royalties and leases. 
oe Perry D. Plain, 233 Jackson Avenue, Wichita, 
ansas. 


START Business. Practical ebemists will auppiy you 
with formulas, trade secrets, chemical information, 
antec as Processes, anaiysis. Kionln & Com- 
pany, 5169 Jefferson Street, Philsdelphia, Pennsylvania. 


PATENTS Procured—Trade Marks  Registered—A 
comprehensive, experienced, prompt service for the pro- 
tection and ey crapment of your Ideas, Prellminary 
advice giadly furnished without charge. Booklet of 
information and form for disclosing Idea free on request. 
Richard B. Owen, 44 Owen Building, Washington, D. C. 


EXPERT Chemist will furnish Formula and Trade 
Secreta In all lines. Lists free. W. L. Cummings, Ph.D., 
Gordon Avenue, Syracuse, New York. 


VULCANIZING Auto Tires growing and_ profitahle 
husiness, especially now. Easy to learn. Instruction 
Book $1. lants $50 up Catalogue free. Equipment 
Company, 151 Canal Street. Cincinnati, Ohio. 


BE a_detective. Excclicnt opportunity, 
travel. Write C, T. Ludwig, 424 
City, Mo. 


DOLLARS yearly In your backyard. No ginseng, 
mushroom dope. New idcas. Investigate. Particulars 
tree. C. Metz, 313 East 89th St., New York. 


INSYDE tyres, Inner armor for automobile tires, 
double mileage and prevent punctures and hlowouts, 
Quickly appiled. Cost little. Demand tremendous. 
Profits unlimited. Detalls free. American Automobile 
Accessories Co., Dept. 97B, Cincinnati, Ohic. 


BUY and explolt’ practical inventiona. Trade for 
property: Form companies. Sell county rights, Adam 
her Mfg. Co., 183D, St. Loula, Missouri. 


WOULD you like to atudy law In your spare moments? 
I have a apendid opportunity to offer you. Send me 
Rone name and address right now. C. F, Duniap, 1027 
anhattan Building, Chicago. 


MAN or Woman, atart anywhere: materlals that coa 
equipment. Cail or write for literature. Anderson Steam 
Vuleanizer Company, 2302 Grand Avenue, Kanaas Clty, 
Missouri. 

MAN or Woman, atart anywhere, materials that cost 
25¢ retail for $5.00. Dotalla free. Lee, Dept. I, 340134 
University Avenue, Los Angeles, Califorula. 

DO You know every move your attorney makes? In- 
ventors, my elients ate Immediately Informed of every 
atep In the prosecution of their applications. Write now, 
send sketeh. Office of Warner [. Cubberiey, Patent 
Attorney, 20 National Union Bullding, Washington, D.C. 
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good pay, 
yestover Bldg., Kansas 























MANUFACTURERS’ AGENTS 


RESPONSIBLE Sales Organization open to represent 
reliable manufacturers In New York on a eommiasion 
hasis. International Mercantile Sales Company, 110 West 
40th Street, New York. 

MR. ADVERTISER: Ask to-day for a copy of the 
“Quick-Action Advertising Rate Folder.’ It contalns 
some really Important facts which will prove Interesting 
and valuabie to you. It also tells ‘low You Can Use 
Popular Science Monthiy Profitahly."" You'd like to 
know, wouldn’t you? Manager Claccified Advertising. 
popular, Science Monthly, 225 West 39th Street, New 

ork. 











HeEar‘nsi50aWeek 
Repairing Autos”, » 


7T\HOUSANDS of men everywhere are doing the same. 
Many are petting more than this. Some are opening & 
garages of their own. Why don’t you get into the 
auto game too? Men in other lines with a little mechan- 
ical ability have doubled their earnings after getting into 
the fascinating field of auto construction and repairing. 
Ten times the number of men now engaged in the busi-: 
ness are needed. Fine, big paying jobs are waiting for 
men who “know” to fill them. Read below and find out how you can fit 
yourself to hold one of these big, man’s size jobs in your spare time, 
without going away from home at a cost of only 7c a day. 


Learn at Home 


No need to pay for an expensive course 
that will take you away from home. 
You can learn the auto game at a cost 
of one-tenth the expense of going away 
to school. You don’t have to serve an 
apprenticeship either. Use spare time 
only and keep right on with your pres- 
ent work, This Library of Automobile 
Engineering and Tractor Information 
will make an expert out of you and fit 
you for the biggest kind of job. It is 
in six thick volumes, with 2600 pages 
and 2300 pictures, plans, diagrams and 
blueprints, etc. Every part of every 
well known car is explained. They 
teach you everything the best auto 
schools teach. 


% 








Fifteen great auto engineers prepared 
these money-making books for men = 
like you. You don’t have to know a thing about cars 
to understand them. Every page is written in plain, 
everyday language and they begin right at the begin- 
ning. With every set we give FREE a consulting mem- 
bership in our society. You can write our engineers 
any time and get their help on any proposition on 
which you get stuck, 


FREE Examination! 


Mail the coupon for free examination, Don't send any money. 
We will ship the books (all 6 volumes) by express collect and you 
can have a whole week to use them as if they were your own. Give 
them every test you can think of. Takethem to yourshop. Show 
them to your friends and ship them back at our expense if you 
don’t want to keep them, If you do keep the books to help you 
eam more, send us only $2.60. Youcan send the balance of the 
$21.80 price the same way—$2.00 each month. Only 7 cents a day. 


Everything About Autos 


Automobile Motors; Welding; Motor Con- 
struction and Repair; Carburetors and Set- 
tings; Valves, Cooling; Lubrication; Fly- 
Wheels; Clutch; Transmission; Final Drive; 
Steering; Frames; Tires; Vulcanizing; Ig- 
nition; Starting and Lighting Systems; 
Shop_ Kinks; Commercial Garage Design 
and Equipment; Electrics; Storage Battere 
ies; Care and Repair of Motorcycles; Comes 
mercial Trucks; Gasoline Tractors. 
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This is your chance to double your earnin: arn two dollars 
in the same time it takes to get one now. The coupon is 
your start. MAIL 1T TODAY D n’t — 





AMERICAN TECHNICAL SOCIETY 
Money= Dept. A-204, CHICAGO, U.S. A. 
Just 


Please send me the 6-volume set of Automobile Engincering for 7 
days examination, shipping charges collect. If 1 decide .o buy] will 
send $2.80 within 7 days and balance at the rate of $2.00.a month 
until $21.80 has been paid. Then you will send me a receivt show- 

a ing that the set of books and the Consulting Membership are mine 

M l and fully paid for. If 1 want to get along without the books, I will 

al notify you after 7 days to send for them at your expense, 

This 


Name........... eT or SreneroWlesiciciieesenens 





Address... .. De esisiesceeceseecceumeses werent -/ssewes? 
Coupon !* 

Citar cceadesssenesse pee teceere Fis THORALE: socwenevcovecacocssmeny 
American Technical Reference ix2i5:c is pages 0, seeieds Fosse neeet 


Please Fill Out All Lines 
a 2 Se be Coe Ge i Se eee ee eee 


Society :: Chicago 


Ww 


.. men with training are in de- 
. Fe 
Electrical je eiiana 
been training men of ambition and limited time, for the 
electrical industries. 


Learn Electricity 


Condensed course in Electrical 


Engineering ts: = 


wates to Be- 

cure good 

poeltions and promotions. Tbeoretical and Practical Electric- 
ty. Mathematics, Steam and Gas Engines and Mechanical 
Drawing. Students construct dynamos, Instali wirlng and 
test electrical machinery. Course with diploma complete 


in One Year 


Over 3000 men trained. Thoroughly 





EO UL 


No need of taking from 1 to 4 
years ag Amerioa’a greatest 
practical institntion, Finest 
equipment. No books, No 
elasees. All Indl vidual instruc- 
tlon. No ial edneation 
necessary. Bay and evening 

all yoar. Enter 





l 1 anytime. Earn while you learn. 
autppeds renrog ft idormltor oe edlalne, #0 oonrses in Drafting, Plumb- 
ee catalog. 28tb year opens Sept. 29, 1920. in¢and Motlon Picture Operating. 
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Why I Know that Monkeys Talk 


whether you be- 

lieve that monkeys 
talk or not, and it is 
not the purpose of 
this article to convince 
you either way, for 
convictions are no 
more a_ matter of 
choice than noses are. 

The purpose of this 
article is to present 
the essential facts thus 
far tabulated on the 
subject of simian 
speech and allow the 
reader to draw his 
own conclusions. 

The word speech is 
used throughout as 
a more exact term 
than language, which 
is often used in an 
ambiguous or figura- 
tive sense. Let us 
begin, then, by asking: 
What is speech? 

My reply is: 

Any oral sound vol- 
untarily uttered with 


Ie matters not to me 


the definite purpose of conveying 
a preconceived idea, concept, or 
impression from the mind of the 
speaker to that of another is 


speech. 


From this plain and simple 
premise we proceed to collect the 
salient facts on the question of 
simian speech and briefly recount 
how those facts have been formed 


by many years of meth- 
odie research. The limits 
of space preclude many 
minor and incidental ob- 
servations that corrobo- 
rate the main facts. 

All through my early 
life I observed instances of 
interecommunication be- 
tween animals. For some 
years my studies were only 


By R. L. Garner 


In the picture at the right, 
Susie, one of Dr. Garner’s 
subjects, learning to spell. 
She could assemble three let- 
ters of her name, but had no 
idea of what she was doing 


Susie laughing and threatening 
to tickle Dr. Garner, who had 
just tickled her. Her laugh 
sounds very much like the 
chuckle of a human being 


A lifetime of study and nearly a quarter of a century of self- 
imposed exile in the African jungles in a search for the truth 
about animal speech are summed up in this articte. It was 
Dr. Garner's last word on the subject to which he devoted his 
life: for he died at Chattanooga, Tenn., shortly after pre par- 
ing this manuscript forthe POPULAR SCIENCE MONTHLY 
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casual and the results inco- 
herent; but my progress, 
though slow, was constantly in 
one direction, for I had faith in 
my own ability to solve the 
riddle of speech. In the mean- 
time, I had sorted out certain 
sounds that appeared to qualify 
as elements of speech and 
others that, did not. The 
former were voluntary, more 
or less modulated, and ex- 
pressed a desire; while the 
latter were involuntary or 
accidental, and expressed no 
deliberate mental process. 
The one group I elassed as 
speech sounds and the other 


as anomalous sounds. 

One day I visited the Cincinnati zoo- 
logical garden, where I sawa large man- 
drill eaged with a lot of small monkeys 
of three or four different species. The 
cage was divided into two compart- 
ments with a small doorway between 


them. It was quite evident 
that the big mandrill was 
a source of terror to the 
small monkeys. I noticed 
that some of them werecon- 
stantly watching his move- 
ments and from time to 
time ‘uttering peculiar 
sounds. It was also clear 
that the sounds. con- 


_J}“~veyed some idea to the 


small monkeys which inspired them 
with fear or quieted them, according to 
the conduct of the mandrill. I spent 
the whole day watching those animals 
until I was convinced that they could 
understand the meaning of the sounds 
wellenough to be guided in theiractions 
by the information conveyed. This in- 
cident opened a new avenue of study. 

Among the great difficulties in 
determining the speech of ani- 
mals, not the least is to dis- 
tinguish-the exact quality or 
intonation of sounds made by the 
same animal at different times, 
to remember the actions that 
attend them and the results 
that follow them. It took me 
a long time to learn that no two 
species of monkeys had the same 
vocabulary, and that strange 
monkeys of different kinds, when 
first brought together, could not 
understand each other. though 
they learned readily. 

After countless difficulties, I 
went to Washington and sought 
the aid of Dr. Frank Baker. He 
let me have the use of two mon- 
keys which were kept in a small 
annex of the Smithsonian Insti- 
tution. Taking a gramophone 
to the building, I first placed the 
two monkeys in different rooms 
so that neither of them could see 
or hear the other. Then on the 
wax cylinder I made a record of 
the sounds uttered by the male 
monkey. 

This was not difficult, for he 
was in a loquacious mood. Taking this 
record into the other room, it was repro- 
duced to the female. Sheevinced great 
interest and anxiety. She rushed to 
the horn, looked into it and all around 


How to Talk to a Monkey 


It is next to impossible to express 
animal speech—or even human speech 
—by symbols, but we asked Dr. Gar- 
ner to set down as nearly as possible 
some words from the monkey voca- 
bulary. 


Weuh means “What's that?” 
less softly it implies a request 
Ki-uh means ‘TI want”’ 
Kri-i? means “Where?” 
Ahr-r-r means danger 
Qhui expresses want 
Our-h means “Where are you?” 
Eu-nh means “ Here”’ 
Khi-iu means “Look out!” 
Khi-iu-hou orders a retreat 
Chu-h means “Hark!” 


Said 





it, thrust her arm into it, and chat- 
tered to it. 

Then a record of her voice was made 
and repeated to the male, who be- 
came more excited and vociferous than 
ever. By repeating and varying these 
experiments I was convinced that these 
two monkeys absolutely understood 


the sounds thus reproduced. Dr. 
Baker was likewise convinced. 

After a cursory study of several 
specimens elsewhere, I selected the 
brown capuchin monkey because it 
was one of the most talkative. In- 
cidentally I observed that there were 
certain sounds that they used more fre- 
quently than others. Upon one of these 
I focused my efforts, and by noting the 
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Dr. Garner in the cage where he sat 
motionless for long hours listening to and 
recording the taik of the jungle folk. 
The cage was made in twenty - four 
sections which when assembled made 
a cube six feet six inches square 


actions of the monkeys when uttering 
or hearing that sound I soon began to 
make deductions as to its meaning. 
The method by which I proceeded is 
so simple that any novice can follow it. 
I selected a young capuchin monkey in 
Central Park and made a clear record 
of its voice on a pho- 
nograph. In fact, 
I made several of 
these, each contain- 
ing the sound that I 
regarded as most im- 
portant. These cyl- 
inders were taken to 
Cincinnati and there 
reproduced to a 
specimen of the same ~ 
kind whose conduct 
wascarefullystudied. 
A second machine 
recorded the sounds 
made in response and 
at the same time the 
conduct of thesecond 
monkey was noted. 
Having made a 
score or so of such 
records and duly tab- 
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ulated the actions of the animals at the 
moment of uttering or of hearing the 
sounds, I was enabled to carry about 
with me and study those sounds at 
leisure, to compare them with others, 
and ultimately to make a tentative 
translation of some of them. With 
those records and data I went to 
Chicago, where the experiments were 
continued and amplified. After add- 
ing several new cylinders I 
returned to New York to re- 
sume and elaborate the experi- 
ments. 

By certain manipulations of 
the phonograph, such as chang- 
ing speed, reversing the cylinder, 
and other means, the sounds can 
be converted into divers forms, 
analyzed and studied in many 
aspects. Such experiments show 
the essential difference between 
musical notes and spoken sounds, 
which the keen ear of the monkey 
perceives more readily than our 
own ears do. 

Now and again a new sound 
was added to the list and the 
experiments extended to four or 
five other species of monkeys. 
Finally, the chimpanzees in the 
Cincinnati Gardens confirmed 
my opinion that the higher types 
of animals had the higher types 
of speech, and this fact induced 
me to go where I could study the 
gorilla and chimpanzee in a state 
of nature. 

Allotted space here precludes 
even a synopsis of my seven 
voyages to tropical Africa, where I | 
have lived most of the time for twenty- 
seven years, during which I have owned 
and studied on my premises thirty- 
nine specimens of those apes, besides a 
greater number in a wild state. 

Living alone in the depths of the 
great jungle, cut off from all social and 
intellectual intercourse with my own 
race, having no companion but 
an ape which was likewise isolated 
from his kind, it is surprising how 
quickly and how well we learned to 


——— 


Susie in her own kindergarten, where she studied colors, geo- 
metrical forms, and numbers. 
would summon her keeper whenever she needed his attention 


With the bell on the table she 
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understand each other. In summing 
up the results of my researches in the 
African jungles I would cite the fol- 
lowing cogent facts: 

The phonograph shows that the 
higher types of simians have a greater 
vocal range and a greater number of 
phonetics, more clearly enunciated, 
more uniform in quality, and ap- 
parently more definite in meaning than 
have animals of inferior tyoes. Those 
characters are more marked 
in the chimpanzee than in 
any other animal below 
man. 

The next fact in the order 
of importance is that cer- 
tain oral sounds of simians 
are essentially the same in 
contour and phonetic qual- 
ity as certain sounds of 
human speech. Conspicu- 
ous among these are the 
basic sounds of deep “‘a,”’ as 
in war; short ‘“‘a,” asin hat; 
long ‘‘u,’’ as in blue; short 
“u,’’ asin hut; short ‘‘o,” as 
in col; occasionally long 
“o,” as in more; and the 
diphthong “eu,”’ as in the 
French peu. Every simian 
does not utter all of these 
sounds; but the chimpan- 
zee does, and there are other 
sounds more obscure. 

‘ While it is impossible to 
represent most animal 
sounds by letters of the 
alphabet, all of the sounds 
here cited are capable of 
being articulated to consonant 
elements, or vocalized, as it is 
technically called; and some of 
these, as uttered by the apes, 
actually carry in them incipient 
consonants, such as the initial and 
vanishing sounds of the semi-vowels 
“w and “y,” together with per- 
ceptible gutturals and labials. These 
features suggest a transition state in 
the evolution of speech and warrant the 
assertion that the phonetics of the ape 
are about as nearly like those of man 
as the physical type of the ape is to 
that of man. 

The next item is that certain oral 


Jim is aiding the research by 
making a phonograph record 


light. 


sounds of simians are recognized by 
other monkeys of the same kind, and 
their meaning is sufficiently definite to 
evoke a uniformity of response that 
justifies the assumption that those 
particular sounds have a meaning 
that serves the purpose of the animal, 
just as human speech serves that of 






Susie had just had her photograph taken by flash- 


man; that the same sound usually 
produces the same effect upon those 
that hear it, and that certain other 
sounds uniformly produce certain other 
effects upon them. 

Note also the fact that the sounds 
are habitually addressed to some par- 
ticular individual or group, with the 
evident purpose of evoking a response 
from the object addressed, as must be 
inferred fromthe speaker repeating the 


This is Jim's expression after 
listening to his own record 
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She didn’t like it and was disinclined to face 
the machine again, but Dr. Garner tcld her in 
her own language that it was all right, and you 
can see by Susie’s expression that she was going to 
take his word for it although still rather anxious 


sound until a response is elicited; and 
it is apparent that the speaker is 
conscious of a definite meaning to the 
sound he utters, since observation 
proves that no simian habitually ut- 
ters those sounds when alone. 

The accuracy with which a mon- 
key regulates the loudness, pitch, 
and quality of tone shows that he 
is aware of the values of speech 
sounds as a means of communication; 
and this fact implies that 
he possesses both the in- 
stinct and the faculty of 
speech. 

It has been shown that all 
simians recognize and ap- 
parently understand the vo- 
cal sounds peculiar to their 
own race when those sounds 
are imitated by the phono- 
graph and other mechanical 
agencies. These facts show 
that the sound alone is the 
medium of conveying the 
concept. 

The vocabulary of every 
race of animals is measured 
by its actual, normal need. 
It consists of a few single 
sounds of categoric mean- 
ing, which are not qualified 
by any auxiliary terms or 
united into sentences. The 
paucity of words does not 
lessen their reality asspeech. 
A word is the smallest unit 
of expression, but it is 
speech—just as a single 
drop of water is as real 
water as a tubful. 

All data focus upon the con- 
clusion that every simian has the 
faculty of speech sufficiently de- 
veloped to express any desire, 
need, or mental process as clearly as he 
is eapable of conceiving it. 

It is believed that man himself is 
evolved from a_ simian ‘prototype. 
Why may not his speech likewise be 
evolved from the same source? If, 
as my research shows, the sounds 
uttered by simians perform the 
same functions in simian economy 
as human speech does for man, in 
what respect is it not speech? 





Jim listening critically to 
the sound of his own voice 
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Trainloads of great logs are constantly being shipped from Washington and Oregon 
to mills throughout the country; one fourth of all our timber grows in these states 


Where Does Our Timber Grow? 


HROUGH all the years that our country has been 

growing, the trees in the great timber tracts 
of Washington and Oregon have been growing, too. 
The supply has, therefore, become so enormous 
that it will last us for two hundred years even 
if the usual amount of three hundred million feet is cut 
each year. . 

Above is shown a trainload of great, heavy logs 
leaving home for mills throughout the country. If all 
the trees in the states of Washington and Oregon were 
cut and shipped in freight-cars like these, nearly two 
hundred million cars would be needed for the job. 

It is estimated that one fourth of all the timber that 
is produced in the United States grows in these two 
states. 


Uncle Sam in the Glass Business 


CHUNK of glass twenty inches thick and weighing 
half a ton, yet perfectly transparent—this is the 
achievement of the Bureau of Standards after three and 
a half years of experiment. The glass is fresh from the 
melting-pot and ready to be made into lenses. 

Until recently most of the optical glass used in this 
country was imported from Germany, but the war forced 
America into the business, and the final result is an 
optical glass superior in transparency to the im- 
ported product. 

Glass for lenses must be without blemish. 
The material used consists chiefly of white 
sand, which is melted down in a porcelain 
pot and for twenty hours must be stirred 
with a porcelain rod. The rod must 
not bump the pot once during the 
process, for if it does, tiny 
splinters called ‘“‘stones’’ are 
likely to flake off. Or if the 
material is stirred too rapid- 
ly, glass containing bubbles 
will result. 

Purity of raw material is 
also essential. The presence 
of even three hundredths 
of one per cent of iron 
will give the glass a green- 
ish hue. 















Not a cake of ice, but a cake of glass. I 
twenty inches thick and weighs half a 
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Heat and Head Rivets 
by Electricity 


ORM wheels of differential 
gears are not, as a rule, solid, 
but consist of a bronze rim in which 
the gear is cut, with two cast-iron 
flanges fitting into counterbored 
recesses, one being on each side of 
the rim. 
These flanges, which form the 
body and the hub of the wheel, 
are riveted to the rim. <A machine 


' recently developed by a manuface 


turer of riveting-machines in Ohio 
greatly simplifies the riveting oper- 
ation, with a corresponding saving 
in time. 

The worm wheel to be riveted is 
placed.on a pin supported by a strong 
bracket. By-turning the wheel on 
the center pin each rivet is brought 
in position for being headed. After 
the wheel has been placed in the 
proper position the electrodes 
are then applied to the 
m rivets. ‘ 
“\ The pressing of a 


| a MA push-button in one 





PY . of the levers sends 
an electric cur- | 
rent through the 
rivet, heating it 
in afew moments. 
After the rivet is 
hot enough the 
upper electrode 
is removed from 
contact with the 
rivet by raising a 
lever. <A_ spring 
_ pulls back the 
electrode, making 
room for the heading 
tool, which is put 
in action by a foot 
release. Rivets rang- 
ing from \ to % 


“) ‘D 
COW 


By moving two levers the first rivet of inch in diameter may 
the worm wheel is placed in position 5 headed 4b 
for riveting. Pressure on a push- e heade y 
button turns on the electric current machine. 
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How the Air in Deep Mines 


Is Cooled 


HE temperature of rocks in deep mines 
becomes about four degrees warmer 
with every 1,000-foot drop. To dis- 
seminate dust in the Johannesburg 


mines the rocky sides are wetted. 
The air, chiefly through compres- 
sion, reaches a temperature of 
about 100° F. at the bottom of 
the 7,000-foot level, and by 
evaporation of the water be- 
comes very humid. Fans 
blowing 400,000 cubic feet of 
air a minute are used to draw 
out the warm air anc cool to 
75° F. the deepest pits. 
The moisture condenses in 
a fog in the upper levels of 
the mine. 
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A Liberty Month and a 
Nameless Day 
OME tidy minds fret under the 
injustice that gives twenty-eight DOSURE — on peTw 7 z . r , 
days to February and thirty-one to eal a ed, — gegen SES 
March, skimping April with thirty. 
It sets these sensitive minds on edge 
that the first of the month may 
fall on Monday, Tuesday, or any 
other day. 

These people may like the proposed 
“Liberty” calendar. It gives each 
month just twenty-eight days. Each 
month begins neatly on a Monday 
morning and ends as neatly on a Sun- 
day night. But, since twelve months 
of twenty-eight days leave twenty- 
nine days to spare, an extra month, 
ealled “Liberty” month, is to be 
slipped in between February and 
March. 

And still there is one odd day 
to be taken care of; so that be- 
comes an “independent holiday”’ be- 
tween December and January, and is 
affectionately referred to as ‘‘Correc- 
tion Day.” Then every four years 
another nameless day must be slipped 
in to take care of leap year—prov- 
ing that the solar system cannot be 
tamed by logic. 
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As an exactly squared up week it looks ane ll 
perfect; but twelve months of such © Mtustrated Surveying can now be done by airplane; the pilot keeps his airplane perfectly 
weeks leave twenty-nine days over agadpsr ewe level and at regular intervals snaps pictures which are later assembled 


The Air Pilot Now Surveys the Land 
and Photographs It for Maps 


VEN the bravest surveyors dare not 


Protecting Rangers’ Eyes 





““T AM too much in the sun,” said 


Hamlet—and the same thing 
applies to rangers stationed in Forest 
Service lookouts. One of them, Wal- 
ter Jones, of the Siskiyou National 
Forest in Oregon, has devised an eye- 
protector. 

It is made of cardboard, painted 
black, is long and narrow, and fits 
closely around the eyes. Thus the 
light reaches the eyes through a 
narrow slot. Rangers must always 


be on the lookout for forest fires. 
If you have ever taken a walk in 
the country when the ground was 


covered with snow and the 
sun was shining on it, you 


will remember how your- 


eyes ached from the glare. 
This is similar to the glare 
in the atmosphere on the 
mountain-tops. 


Trying out the 
new eye-protector 
used by rangers; it 
is made of black- 
ened cardboard 





enter some places, and these are now 
being surveyed by airplane. 

The pilot keeps his airplane in a hori- 
zontal position, and snaps pictures of the 
land below at regular intervals. He 
travels backwards and forwards, taking 
pictures until he has covered a large section 
of the land. These pictures are afterward 
developed and pasted together to form a 
photographic map. 

The pilot’s first job is to keep his 
camera perfectly horizontal; this he does 
by means of a spirit-level placed on top of 
it. Then, when he snaps the pictures, he 
does so at regular short intervals, so that 
puccessive pictures just overlap. The speed 
of the airplane, its height, and several other 
factors must be taken into consideration 
when determining the time-interval be- 
tween exposures. A newly invented instru- 
ment figures out these intervals. 





Where House Numbers Grow 
on Sidewalks 


“TS this number 12?” 
door.” 

You've often fumbled this way for 
a street number on a dark night, 
wasting lots of time and causing 
much trouble. House numbers are 
usually where you can’t find them. 

But in one of London’s suburbs all 
the house numbers are large ones, 
made of bright polished metal, and 
fastened to the sidewalk directly in 
front of each house. Even a passing 
taxi driver can read them by the light 
of his cab. On the sidewalks of the 
streets on which many people pass, 
metal arrows are also fastened to 
remind people to keep to the right. 

There is one objection to cluttering 
up the streets with metal numbers 
and arrows: you are very apt to stum- 
ble over them and fall. Besides, 
who would polish them and keep 
them shiny? Surely no modern maid 
would do such a thing as kneel on 
the sidewalk and scrub! 
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As an Actor He Is a Bear 


Met movie stars are temperamental—it seems to be one 
of the requirements. And the bear in the picture below is 
no exception to the rule. For the last half hour the director has 
been trying to get this bear to put his head in the pail; and the 
bear has stonily refused to do so. 

Says he in bear language: “I’ve got them all guessing now. I 
won’t put my head in that pail until I feel like it, and no piece of 
banana will tempt me. It’s always a good plan to get balky once 
in a while—folks are usually more considerate for some time 
afterward.” oo 

There are a large number of animals drawing salaries in the 
moving-picture business today. In one picture play all of the 
actors are animals. 


Under the Liverwurst Tree 


ERMANY sends us this picture of the 

“liverwurst” tree. 
tree is long, narrow, and looks like sausage. 
It hangs from the branch just as wursts hang 
in the show-case of a delicatessen shop. 

The tree grows in Africa and answers to the 
name of Artocarpus integrifolic. 
fruit sometimes reaches a length of eighteen 
inches. The natives eat it with relish. 

The wood of the tree has a grain similar 
to mahogany and is quite valuable. 
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The fruit of this 


The large 





Mementoes of Two Wars in 


Its Side 


ACK in Civil War days a 

farmer who was called to war 
embedded his scythe in the trunk 
of a young tree, intending to pull it 
out again when he returned—but 
« he never returned. As the young 
=. tree grew up it gradually swallowed 
the scythe, until now 
only six inches of it 
project from the side. 

There are two more 
secythes in the tree to~ 
day, placed there by 
descendants of the 
Civil War hero, who 
fought in the Great 
War. And the villagers 
added to the collection 
by placing three 
American flags in the 
branches. 

In spite of its burden, 
the tree continues to 
flourish. It is located at 
Waterloo, N. Y. 


They Can’t Pull for the Shore 


‘TULL for the shore, sailor’’-—there’s no use singing this song 

to the sailors shown below. They can’t pull for any place, 
not even for the brick wall in front of them. The reason is 
that their boat is tied bow and stern, to the sides of the tank 
in which it floats. 

The sailors are students at the Vincennes Military School in 
France, and they are practising for the racing season. Instructors 
and fellow students stand on top of the wall and criticize the work 
of the men in the boat. 

The school at Vincennes is much like our West Point Military 
Academy. The students there are put through a most rigorous 
course of training, and after they are graduated they become 
officers in the French army. 
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Would You Like Your Spats 
Hand-Painted? 


HERE is a girl who 
wears hand-painted 
spats, and yet her satin 
slippers are very ragged at 
the toes. This seems like 
a peculiar combination of 
wealth and poverty, but 
when you stop to consider 
it, you realize that a small 
ean of paint is much 
cheaper than a pair of 
satin slippers. When 
passers-by see the flowers 
on her spats they will 
never notice what goes on 
below. And flowers such 
as these are very easy to 
paint. Decorations on 
spats also act 2s a sort of 
camoufiage for thick ankles. 

Most people wear spats, 
not for their beauty, but 
in order to save the price of 
a pair of shoes. With spats 
they can wear last sum- 
mer’s pumps. 






A Truck for the Maid’s Use 


you set out from your room in the hotel to go down to break- 
fast, leaving the bed unmade, the used towels hanging 
damply from their hooks, and general disorder. Yet when you 
return a short time later all is in order. The hotel maid must 
work rapidly and a combination like the one below will help 
her greatly. 

‘The carpet-sweeper, broom, duster, and brush are hung on one 
end and a “‘soiled-clothes” bag hangs at the other. Bed linen and 
towels are piled on shelves between. 



































© International Film Service Co. 
A Monument to Four Race-Horses 


| ees: famous Derby winners belonging to 
the late “Lucky Baldwin” are buried at 
the Santa Anita Rancho, near Los Angeles. And 
over their grave a giant Maltese cross is being 
erected by Mr. Baldwin’s daughter—the Maltese 
cross was the racing emblem of the stable. 

The cross is six feet square and is made of 
concrete. It is to be finished in red with black 
cross-lines. At the base of the cross the names 
of the horses will appear—‘Volante,” ‘“Em- 
peror of Norfolk,” ‘Silver Cloud,” and 
“Rey El Santa Anita.” 


And Then Again, There Are 


“Ns Furry Ones 


Gis 

: AYS._ the owner of the 
spats below, ‘I wear 
fur on them to keep my 
legs warm.” If that is true 
and she is really arixious to 
keep warm, we would sug- 
gest to her that, instead of 
wearing short skirts, satin 
pumps, and spats, she try 
thick-soled leather. boots 

and longer skirts. 

We can’t help. noticing, 
too, that she wears white 
silk stockings. These are 
not nearly so warm as dark 
woolen ones. If perchance 
she doesn’t like the looks 
of woolen stockings—but 
she should, since they are 
stylish now—she might re- 
tain her silk ones and wear 
woolen underwear. There 
are many girls who wrap . 
themselves in great fur 
coats in winter, while keep- 
ing their necks and ankles 
exposed to the cruel winter 
blasts. 















A Bear of a Bear Fondles Teddy 


Vy HY should your child fondle a Teddy bear? Rather let 

the bear child do it. But will he? The picture answers 
the question. But we must admit that he does it growlingly, 
propelled by the whip in his mistress’ hand. 

She is Evelyn Greeley, an animal-trainer, and is the only 
person besides the keeper who can control this particular bear. 
Perhaps she thinks men’s clothes make her look more ferocious. 
The bear weighs four hundred and fifty pounds. Miss Greeley 
makes him take on the appearance of a loving and tender bear. 








These are shark-skins being converted into leather; y ur 
patent-leathcr shocs may have belonged to some shark 


Do You Wear Shark-Skin Shoes? 


E want to catch sharks as much as sharks want to 

catch us. Practically all o1 the shark’s body can 
be converted into commercial products. The skin, for 
instance, can be manufactured into leather and used in 
making traveling bags, patent-leather shoes, purses, and 
such things. 

Formerly shark-skin was cleaned and used for polishing, 
but it wasn’t tanned. Now the skins are given a lime 
bath and the oil pressed out to re- 
move the fishy odor. Every day 
about seven hundred sharks are caught 
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Exit the Old Oaken Bucket 


HEN an automatic pump is properly installed and 
its motor connected with your electric light cir- 
cuit, it will draw water from your spring, well, or other 
source of supply and keep your reserve tank filled 


whenever water is drawn from 
it. The pump consumes no 
electricity when no water is 
used, and all the attention 
it requires is the filling 
of the oil-well about once a 
year. 

The pump here shown is 
unusually compact. Motor, 
pump, pressure controller, 
and the rest of the operating 
mechanism are mounted ona 
common base, and cannot 


therefore get out of aline- 5) ac 


ment. 
An idler pulley, actuated 
by a spring, holds the 


belt connecting the motor 
with the belt wheel of the 
pump at the proper tension. 
The pump acts as a vacuum 
pump on the suction stroke 
and as an air compressor on 
the discharge stroke. When 
the tank is filled with water 
at the proper pressure, the 
controller automatically 
stops the pump. 
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PUMP 
A pumping plant like this will 
keep your house supplied with 
water from a spring or well 


and sent to a large tannery in Newark, 
N. J. <A twelve-foot shark yields 
fifty square feet of leather and ten 
gallons of oil that sells at fifty cents 
a gallon. 

In the Orient some parts of the flesh 
are used for food. The teeth are made 
into ornaments by manufacturing 
jewelers. The scales are turned into 
glue and the rest of the shark is 
ground up and used for fertilizer. 


The Hardest Tool-Steel 
Yet Discovered 


HEN a tool] becomes dull, time 
is required to sharpen it, and 
time in a machine-shop is expensive. 
A tool that will cut hard materials and 
still keep its edge saves both time and 
money. Eleven years ago Professor 
J. O. Arnold, of Sheffield, England, in- 
vented the alloy of steel in which the 
metal vanadium was introduced to 
provide a cutting power greater than 
that of other steels. As a result 
very rapid production became pos- 
sible. 
He has now produced a steel of 


even greater cutting power in which’ 


the alloy molybdenum replaces the 
tungsten present in all vanadium-alloy 
steels, forming six per cent of the steel 
instead of the eighteen per cent of 
tungsten. It eclipses the cutting 
power of all! its rivais. 


No Way to Treat a Perfect Lady 


RIEDA, the elephant, is furious— 
but she is a perfect lady; and so 

she shuts her mouth in a thin, firm 
line, and simply glares. Instead of let- 
ting her walk down the gang-plank in 
dignified fashion, her keepers have tied 
ropes around her and hoisted her over- 
board as if she were so much freight. 

Frieda and her twin brother Paul, 


International 
‘iim Service 





four years old, have just arrived on 
the City of Manilafrom India. Along 
with them came kangaroos, hyenas, 
and monkeys that will be shipped all 
over the country. 

First impressions are important, and 
we doubt very much that. after this 
experience Frieda will make a patri- 

otic United States citizen. 





Frieda is furious, and you can't blame her. She was hoisted ashore in a 
most undignified fashion after a long, hard trip from India to Boston 
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The Coming Triumph of the Motor-Ship 


STEAMER INTO A 
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Te big battleships of the world are fired with oil 
fuel. Now the great passenger steamship com- 
panies are following suit. But why use boilers at 
all? Why not consume the oil directly in an engine, 
just as gasoline is burned in the cylinder of an auto- 
mobile? Already the motor-ship is here—but only in 
small sizes. 

For merchantmen the present need is to develop the 
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power of the oil-engine. Today the most powerful 
units can drive 12,000- or 15,000-ton cargo-ships with 
twin engines totaling 61,000 horsepower at ten or twelve 
knots. The oil-turbine ‘appears to be a future possi- 
bility. | Motor-ships—whose advantages are dia- 
grammed above—are seiling at twice the figure given for 
steamers of like dimensions. Their working, however, 
costs less than seventy per cent of those of a steamer 
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Behind the 
Scenes in a 
“Movie” Set 


The scenario reads, 
**Scene on_ Stairs,” 
and this is what 
happens in the studio 






















With clasped hands out- 

stretched in pleading, pen- 
€ itent Helene slowly ap- 

proaches her wronged 
husband. And all the 
while the camera clicks 
merrily. It is a touching 
scene, but the directors 
and the camera-man are 
teo busy to appreciate it 


First, the draftsman draws up plans for 
the setting. He reads the scenario, 
and finds that Helene, the heroine, 
married for money, and, since the 
staircase scene takes place in her 
house, the setting must indicate wealth 






Windows, doors, and staircase 
are made according to plan 
in the carpenter shop; they 
may never be used again, 
yet they are carefully made 
end beautifully finished 






The staircase is shoved over against the wall 
of the studio, and the rest of the setting is put 
into place by experienced stage-hands. From 
the moment Helene starts to descend the 
stairs, she will have plenty of time to register 


The painters and 
paper-hangers paint 
and decorate until 
that corner of the stu- 
dio looks as if it had 
been transplanted Furnishing Helene’s 
from Fifth Avenue home. This man 


: : Tacking decora- 
penitence and display her beautiful negligée tions over door- 


ways. These small 





details register 
wealth—inciden- 
tally, also, a de- 
cided change from 
the humble home 
of Helene’s youth 


The stage is set. 
Now for the lights. 
A great many 
scenes are taken in- 
doors and powerful 
lights are needed 
for the purpose. 
While these men 
put on the finishing 
touches, so does 
Helene in her dress- 
ing-room upstairs 
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from the studio has 
been haunting the 
furniture houses all! 
day in order to renc 
appropriate chairs 


Doing Without the Typesetter 


: The story of “Piggie’—a typewritten book 


ea pees sew 







You think she is writing: 
“In reply to—” But 
you‘re wrong: it’s a book. 
When the typesetters in 
New York city went on 
strike, several magazines 
were written by type- 
writer, so successfully that 
a book called ‘‘Piggie” was 
done in the same manner 









i After each page is carefully 


typed it is photographed. The 
chief objection to these type- 
written pages is the ragged edge 
at the right-hand side. But 
that has been overcome recently 
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(Right) When the 
first edition of 
“Piggie’’ was print- 
ed, the zinc plates 
were stored away 
for future reference. 
As you see, the 
dozen or so plates 
of “Piggie”’ were 
sandwiched in be- 
tween the plates of 
many other books 



















“Piggie”’ is being put on 
the press. The zinc 
plates are pliable and fit 
perfectly around the top 
roller. ‘‘Piggie,’’ by the 
way, is a fairy story for 
grown-ups, and Piggie is 
a plain though far from 
ordinary pig. The book 
is by Eleanor Gates 





The printing is done with 
a@ regular press, the zinc 
plates or electrotypes of 
them ‘ being locked in 
mae place in the regular way 
by the Press 
Illustrating Service 
Zinc plates are made from the photographs 
of the typewritten pages. This man is 
making the few necessary corrections on a 
thirty-two-page zinc plate. In this kind 
of printing the proofreading is done on the 
original typewritten sheets by the typist 
herself (or possibly himself), and so by the 
time the zinc plates are made there is very 
little correcting to be done on the plates 
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He is putting the new-born babes in 
boxes and is collecting the shells they 
left behind them. These young chicks 
will be brought up indoors under arti- 


ficial light; for experiments have 
proved that the source of light makes 
no difference in the health of chickens 


Sunday dinner return to earth to 
— visit its descendants a century 
hence, its surprise might not be unlike 
that which the ghost of Benjamin 
Franklin would experienceif hechanced 
upon the Woolworth Building. 
. The chicken house of today is a 
selectors structure, which, to ac- 


S ‘sunday the chicken you ate for 


commodate. the human attendant, is — 


built ten times as high as a chicken 
requires. . _Chicken-height floors in an 
ordinary chiéken house would make it 
al’ ten-story: building: and, once we 
have the. @ idea of a chicken skyscraper, 
why. not “go ahead and make it one 
hundred stories? “But,” says the 
poultryman, “it isn’t natural. A 
chicken must have contact with the 
soil, the sunshine, grasshoppers, gentle 
breezés, and ‘other attributes of na- 
ture as it is.” 

_ Notwithstanding this objection, the 
logical place in which to run a future 


: poultry farm will be a building in the 


city in which the product is to be con- 
sumed. Theré would be the added 
economies that go with large-scale 
operation: cheaper building costs, 
reduced heating expenses, substitu- 
tion of machine for hand labor. The 
only added expenses would be artificial 
light and city ground-rent, which 
would be offset by the elimination of 
transportation. Thus more chickens 
could be raised, more eggs produced, 
and the price of eggs would then come 
down from their dollar-a-dozen mark. 

These are a few of the striking fea- 
tures of the Hastings factory system of 
indoor chicken-raising. Milo Hast- 
ings, a former government poultryman 
and an authority on incubator con- 


' Mr. Hastings next 





This is one of the incubator rooms, and 
it holds about fifty thousand eves. 
The three bottom trays contain eggs 
that are nearly hatched. The other 
trays are placed on collapsible racks so 
’ that the eggs can be turned easily 


struction, began his distinctive work in 
the poultry field by the designing and 
construction of mechanical draft hatch- 
eries. He conceived the idea of a 
hatchery with the whole building in- 
sulated, and with temperature and 
ventilation controlled by air drafts 
forced with blowers. Several plants 
of this type have been constructed, and 
the consequent saving in space was 
enormous, thirty thousand eggs oc- 
cupying a space scarcely larger than 

a hall bedroom. 

Striking as were the mechanical 
innovations of these hatcheries, 
the business enterprise was not 
propitious, since there were too 
few poultry plants that had 
need of a large enough hatch- 
ing capacity to make ad- 
vantageous use of such 
methods. To make his 
large-scale hatching 7 
ideas more feasible, pr: 


set about to de- 
velop an equally 
perfected system 
of chick rearing. 
The chicken in 
the egg has only 
halfthe attributes 





The Skyscraper Chicken Farm 


Raise chickens in the city and save transportation charges 





There are thirty thousand eggs in one 
small room, and they all will be 
chickens soon. By placing the eggs 
on shelves that reach fro.a the floor 
ty the ceiling, much space is caved 


of tho iiving animal. When ne kicks 
aside his protecting shell and starts out 
in search of worms, his industrial 
status changes radically. The chicks’ 
needs are instinctively adapted to out- 
door life. Thus far poultrymen have 
thought it cheaper to raise chicks in 
scattered coops about the fields than to 
attempt to make the indoor conditions 
fit those instincts. 

Mr. Hastings first set about to learn 
the efficiency of artificial light. He 
has raised chickens four different 
seasons in four different locations with 
the exclusion of daylight, and has 
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Carting away the cast-off shells—the result of 
one day’s hatch. The birth-rate is very high in 
this hatchery, which is located at Petaluma, Cal. 


- enables the chicks to be placed 
‘on superposed floors, at heights 


. 
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checked these tests against daylight, 
and ag. nst an alternate use of cay- 
fignt and artificial light. His con- 
elusio.is are that the nature of tnc light 
is unimportant. 

With artificial light the relative 
length of the chick’s day and 
n-ght may be changed or the 
eomplete cycle may be short- 
ened, as when the chicks are 
given alternate periods of light 
and darkness each of six or 
eight instead of twelve hours. 
in like manner the long lighted 
days of June, if these be ac- 
cepted as the best for the 
chick’s benefit, may be adopted 
as the all-year schedule. 

But the greatest utility of 
the artificial light is that it 


adapted to chickens rather 
than to men, with a result of 
from five to ten times as many 
chickens in a building as could 
be accommodated by the 
daylight method, and with 
no restriction of the height, 
breadth, or length of the 
building. All building costs 
and most items of building up- 
keep become more economical 
per chicken with the increase 
in the size of the building. 
But, you say, ‘Such fearful 
evercrowding would breed dis- 
ease.” Disease is caused by 
the propagation of germ life. 
Germs live only in dampness, 
notably on demp soil or litter, 
straw, etc. The dryness that 
can be maintained with arti- 
ficial heating and blowers, to- 
gether with steel and concrete 
construction, and lastly the 
mechanical circulation, cleaning, and 
sterilization of the scratching litter, 
build up a sure defense against disease. 
The chick needs exercise and pleasur- 


their heads on the ceiling. 


able occupation for its every waking 
moment. The chicken factory pro- 


vides artificial means of entertainment 
and occupation that are <s efficient 
on stormy days and in winter as 
they are on pleasant days and in sum- 





Each floor of the chicken skyscraper is sufficiently high 
to allow the chickens to mcve atout without bumping 
Artificial heating dries out 
the floor dampness that would ordinarily breed disease 


mer. This is achieved with mixtures 
of litter and grain that are mechanically 
carried aloft, and, by means of sloping 
floors, worked along and down by the 


This is the alleyway between the incubator rooms of a large hatchery in Cleveland. 
The women are sorting the eggs that have just arrived. The good ones are put in 
trays and incubated; the imperfect and cracked ones are sold to local dealers 
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chicks themselves, making not only an 
automatic exerciser, but giving self- 
cleaning floors. Dust baths, water 
trickles, and macaroni-like dough 
worms all aid in the good work. 

Machine mixing and feeding give 
greater accuracy in the pro- 
portions of food, and avoid 
possible negligence of indi- 
vidual employees. A use of 
artificial light is here dis- 
covered in that the chicken 
will always run from dark- 
ness toward light. This 
fact may be used to lead 
chickens about the place or 
encourage them to take long 
walks through the runways 
by the manipulation of the 
switchboard—or, better still, 
by a modified sign flasher. 

The largest hatchery in 
America is located at Cleve- 
land, Ohio. This plant is 
equipped with incubators hav- 
ing a capacity of 666,000 eggs 
—or forty tons—at one time, 
and in 1918 actually produced 
and shipped about 1,500,000 
chicks in the few weeks that 
constitute the spring hatching 
season. 

This tremendous business 
was made possible by the 
development and perfection of 
hatching apparatus embody- 
ing an entirely new principle of 
incubation. These incubators 
are practically automatic in 
operation and reduce labor to 
its lowest terms. 

Incubators of the ordinary 
type are boxes or cases of 
varying form and size, con- 
taining egg-trays in one tier 
and at a uniform level. This 
arrangement is necessary in order to 
maintain an even temperature on all 
parts of the trays. In the new ma- 
chine the egg-trays are placed in racks, 

twenty-two tiers high. Uniform'ty 

of temperature is obtained by the 
use of eleztric fans. 

At the Cleveland plant there are 
twelve of these great incubators, 
each twelve feet long, ten feet 
wide, and ten feet high. When 
filled, each holds 55,500 eggs. 
With 60 per cent hatches, each 
turns out 33,000 chicks every three 
weeks. 

In caring for eggs and chicks, the 
attendant actually enters the in- 
cubator. The labor of turning the 
eggs twice daily is practically elimi- 
nated by the arrangement of egg 
trays in supporting racks. These 
racks are collapsible, one side drop- 
ping down as the other moves up. 
Merely py pulling down one side 
of the rack the trays are tipped to 
an angle of about fifty degrees, 
throwing the eggs well over on 
their sides. 
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The achieving of a homemade tractor is possible if one happens to 
own a stationary engine and if there is a junk-yard in the neighborhood 


-You Can Make a Tractor from a Stationary 
Farm Engine 


HE owner of an eighty-acre farm 

in Lehigh county, Pa., recently 
constructed a farm tractor, starting 
with a fifteen-year-old one-cylinder 
stationary gasoline engine. 

The truck and other parts of the 
tractor were taken from the scrap-pile. 
Adding part to part, this me- 
chanical horse soon began to 
assume definite proportions, 
and the finished product has 
all the controls, speeds, and 
devices of a modern tractor. 

Mr. Geissinger, its{maker, 
has been very 'successful in 
using it for threshing pur- 
poses for himself and farmers 
in his section. He is able to 
do plowing with three plows 
attached to the rear, and 
it climbs the grades with- 
out a balk. 


= ~] A One-Man Street-Cleaning 
| Truck 
PERATED by only one man, the 
" we improved form of motor street- 
TE Us sweeper shown below sprinkles, sweeps, 
— and collects all manner of street dirt 
in one operation. The machine is not 
so wide as to restrict traffic, even on 
busy streets during the day. Further- 
more, it is mounted on solid rubber 
tires in the rear and pneumatics in 
front, and is not so noisy as to prevent 
its use in the residential parts of a city 
during the night. 

The sprinkling equipment consists 
of a water-supply tank with a capacity 
of one hundred and fifty gallons and a 
set of spray nozzles set crosswise under 
the truck-frame just in back of the 
front wheels. The water is fed by 
gravity from the tank at the rear te 
a bronze gear pump operated from the 
propelling engine of the apparatus. 
This pump is under the control of the 
driver. 

After the dirt has been softened 
by the water, it is left undisturbed 
until it comes into contact with the 
broom. 

After the dirt has been picked up by 
the broom, it is conveyed by an en- 
tirely new means to the hopper or dirt- 
container located above the vehicle 
frame directly in back of the driver's 
seat. 

This new method makes use of 
an inclined flat steel plate around 
which are operated a series of rubber 
squeegees mounted on chains and 
placed longitudinally of the vehicle 
center-line. -At the top of the steel 
plate, the dirt drops off into the hop- 
per, while the squeegees snap them- 
selves free from the dirt, pass over the 
upper chain sprockets, and return for 
another circuit. 
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After the car has been 
jacked up, the rollers 
on this jack permit 
the car and jack to 
be pushed around to 
any_desired _ position 


- The actual cost of this a . ae 
this tractor was $265. «fa je: 


The Automobile Jack on 
Wheels 


O that it can be slid in under the 
front or rear axle of a car, the 
latest thing in automobile jacks is 
mounted on wheels. Wheels are all 
right for moving the jack into place, 
but what about holding it in position 
when the strain to lift the axle is put 
upon it? Will it slide? 

These two very important questions 
have been answered by the manufac- 
turer; for the wheels are mounted on 
springs, so that they move up inside of 
the base of the jack, which then has a 
firm, non-sliding foundation. 

The new jack is further characterized 
by the fact that it is entirely encased, 
so that the grease inside the standard 
cannot soil hands or clothes. <A long 
extension handle, which can be folded 
to fit into the tool-box, also makes the 
jack easy to operate, 





Formerly street-cleaning was a complicated job for three pieces of horse-drawn 
apparatus. This machine, operated by one man, does it in one third the time 
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A Simple Lathe Used for 
Grinding Valves 


RINDING the valves of an auto- 
mobile engine in an ordinary 
lathe is a troublesome and expensive 
job because great care must be taken in 
centering the valves and this requires 
the services of an expert mechanic. 
To overcome these two difficulties, an 
Indianapolis concern has just devised 
a simple valve-grinding lathe in which 
the centering is done automatically by 
placing the valve stem in the machine. 
The apparatus will grind valves 
with 45-degree or 30-degree heads up 
to two and one half inches in diameter 
and with seven-sixteenth-inch stems. 
All that one need do is to set the cutter 
for either a 45-degree or a 30-degree 
head, insert the valve, tighten up on 
the clamps and feed the valve to the 
cutter by turning one handle, and 
revolve the valve about its axis by 
turning another handle. 







A new lathe that 
grinds valves 
with the precision 
of a mechanic 








Your car washed while you wait. 





Aspraying apparatus above 


and at the sides throws water upon all parts of the car at once 


Washing Eight Hundred Cars a Day 


LEVELAND has a company that 
does nothing but wash ears. Its 
place is open twenty-four hours a day 
and it washes from fifty to eight hun- 
dred cars daily. At any time of the 
day you can drive your dirty car in one 
door and within twenty minutes drive 
it out of another, washed and polished. 
After a car has been run on to a set 
of tracks, the first operation is to clean 
its sides and under part. This is done 
by a cradle of perforated pipes at the 
side and under the car. These pipes 
have a set of eight sprays, which strike 
the car from as many different angles, 
none high enough to splash over the 
sides and wet the upholstery. 
While these sprays are at work 
softening the dirt, the second opera- 
tion, that of washing the top, begins. 


This is done from one side of the 
car by a man who stands on a spe- 
cial platform suspended from the 
roof trusses. From this platform the 
worker can easily reach the center of 
the top, which is thoroughly washed 
with a sponge, the water being pro- 
vided from an overhead pipe through a 
flexible hose. 

By the time the top is cleaned, the 
sprays have loosened all the dirt and 
mud accumulations on the chassis and 
body, and the car is them moved along 
the track and the third process is 
started. This consists of going over 
the engine hood, body, and tonneau 
with hose and sponge, and of cleaning 
the grease from the wheels and chassis 
with a kerosene spray. The car is 
then dried by compressed air. 


Oil-Tanks Now Filled ky Compressed Air 


N garages that have a compressed-air equipment for 
inflating pneumatic tires, no hoists, inclined skids, or 
waste of oil in splashing are necessary in filling oil-tanks if 


the new barrel-discharging bung 
-illustrated herewith is employed. 
All that is necessary is to insert 
the bung, attach the air hose, in- 
sert the outlet pipe inside the 
tank, and turn on the air. Fur- 
thermore, it is not necessary to lift 
the barrel off the floor. 

The bung is cone-shaped and 
threaded on the outside. Beeause 
it is cone-shaped, it ean be made 
to fit any size of bung-hole by 
simply screwing it in a trifle 
farther. It makes an air-tight 
connection in the barrel. The 
bung itself is made of metal, and 
has inserted through it a pipe, the 
flower end of which is telescoping 
so as to extend clear to the bottom 


By this method the oil 
vice container without collecting foreign matter 


of any barrel. 
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is discharged into the ser- 


The upper end of this pipe extends 
through the top of the bung and has attached to it a 
piece of flexible hose several feet long to reach from the 


bung to the opening in the top of 
the storage-tank. 

The compressed air is led inside 
of the barrel to be emptied 
through a hole drilled near the 
top of the bung and coming out 
near the bottom. When the air is 
turned on, it forces the oil up 
through the telescoping pipe and 
out through the discharge hose 
into the tank. Less than five 
pounds pressure is sufficient to 
empty an average barrel in a few 
minutes. If a faster speed of dis- 
charge is desired, a greater pres- 
sure may be applied without 
difficulty, inasmuch as there is 
always an immediate outlet for 
the oil. 
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© Presa Ilustrating Borvice 
Instead of coal put an oil-burner in your 
range and connect it with a pressure-tank 


Making the Coal Stove into 
an Oil-Burner 


INCE oil is tolerably cheap, change 
your coal stove into an oil-burner. 
The picture ilustrates how it may be 
done. The tank is filled with air com- 
pressed by a tire-pump. The lower 
part of the tank contains the oil reser- 
voir. When the valve is opened 
the compressed air forces the oil 
through a flexible copper tube into the 
burner. The oil is blown in the form 
of a fine spray into the fire-box, where 
it burns with a hot flame. 

The burner is placed on the grate of 
the fire-box, and the copper feed-pipe 
is passed through the draft shutter of 
the ash-box and the bars of the grate 
and connected with the burner. 
Whenever the pressure becomes too 
low, a few strokes of the piston of the 
tire-pump will send the hand of the 
pressure-gage to the desired figure. 


Pack the Barrel Tightly 


IR bubbles in a barrel of cement are just as harmful as 
air bubbles in a jar of preserves. Of course they 
don’t make the cement ferment, but they do collect in the 
top or at the sides of the barrel as the cement settles down, 
and makes the barrel weak. At the points where there is 
nothing but air beneath the staves a barrel can- 
not withstand a blow. A little rough han- - 
dling will soon smash it and seatter the 
cement. What is the remedy? 

Thomas Edison, on entering the 
cement business, quickly solved 
the problem. Shake down the 
barrel as you fill it, says he, and 
the air bubbles will disappear. 
You have often done the same 
thing when you filled the flour 
can. 

But barrels filled with ce- 
ment are too heavy to shake 
by hand, and so in the Edi- 
son plant a machine is used 


The operator can tell from the indica- 
tor dial which way to shift the plate 
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Cutting Iron Plates into Ribbons 


OLLED iron or steel plates, as well as sheets of other 

metals, from the thin sheet-iron used for stovepipes to 

the heaviest plates of which boilers, tanks, ete., are made, 

are cut with shears. Formerly straight-edged cutters, 

operating on the same principle as the two blades of a pair 

of scissors, were used for that purpose. More recently 
rotary shears have taken their place. 

A heavy steel disk with a sharp cutting edge is rotated 
against a stationary straight edge of hard steel. The plate 
to be cut is passed between the rotating cutting disk and 
the straight edge against which it bears. The disk, which 
is pressed against the plate with tremendous force, cuts 
through the metal as the eutter of the trimming wheel 

used by photographers cuts 

through the paper of a pho- 
tographie print. 

When long strips are to be 
cut, the line along which the 
cut is to be made is marked 
on the plate with chalk or 
paint, and the workmen op- 
erating the shears must fol- 
low the prescribed line very 

_ earefully. 

The rotary shears shown 
in the picture are provided 
with a device that facili- 
tates the task of follow- 
ing the cutting. A line 
pointer connected with a dial 
is placed a short distance 
ahead of the cutter, and the 
workman stationed at the 
cutter keeps the point of the 
mstrument on the line. 

The man who is feeding 
the plate to the cutter 
closely watches the indicator 
dial, which tells him by the 
position of the hand when- 
ever the cutting line de- 
viates from the plane of 
the cutting edge in either 
direction. 


Finding Oil with Electricity 


LECTRICAL instruments of sufficient sensitiveness 
can be used to detect the presence of oil-bearing 
regions when the oil is not far from the surface. In this 
case the usual current transmitted through the earth is 
measurably stopped by the insulation afforded 
by the oil, and the interruption to the flow of 
the current from metalliferous regions 
serves thus to indicate the intervening 
layers of oily material or oil ag an 
S\ insulating medium. But some of 
the greatest reservoirs of oil exist 
at such depths that they would be 
beyond the range of the electri- 
cal detector. For deep wells 
the instrument is then in- 
effective, but it can be used 
satisfactorily where the oil is 
near the earth’s surface. 
The use of the instrument 
to detect the presence of 
metals is well known, but it is 


— 





for the purpose. The packers 
place the barrel ona platform 
and shake it mechanically. 





The cement in the barrel was packed so tightly, to 
exclude air bubbles, that at the end of a journey it 
remained firm when the staves were broken away 


the diverted application of the 
metal-finder that serves now 
as an oil locator. 
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£“ONCRETE for ship work must be lighter than the 
hundred and fifty pound per cubic foot mixture 
commonly used, if the concrete ship is to compete com- 
mercially with wood and steel vessels. Puffed brick is a 
mixture of cement and other ingredients forming a concrete 
that is just as strong as the ordinary kind made with 
cement and crushed stone, but that weighs about one 
hundred and ten pounds to a 
the cubic foot instead of one ae 
hundred and fifty pounds. It “% €: AL t- 5 Ss 
is an artificially burned clay | [77 — y 
or shale uniformly filled with 

small non-connecting cells. 

The basic clay from which 
it.is formed becomes plastic 
when heated in a kiln to a 
temperature of between 1,800 
and 2,000 degrees, and forms 
a coating that retains the 
gases generated by the de- 
composition of the contained 
compounds under heat. This 
expanding gas puffs the brick 
or the clay ball to several 
times its original size. While 
puffed brick is full of holes, it 
is not porous. 

Thus made, the puffed 
brick is ground to a uniform 
size and mixed with cement to 
form concrete, which is poured into the form to mold theshape 
of the ship in the ordinary manner. Following the latest 
development in forms for building construction, those forms 
used for ship work are now generally made of metal and 
hinged with bolts, so that they can be opened up and moved 
along as soon as the concrete hardens. After a launching, 
the forms are replaced, the steel reinforcing rods placed, 
and the pouring of another ship begun. 

One of the latest types of concrete ship in which the 
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Try a Sample, Lady? 


AMBURGER steak in a can on a shelf 

in the grocery store isn’t nearly so at- 
tractive as a sample of it served on a fancy 
plate, with a shiny new fork to eat it with. 
Realizing this, a large canned meat com- 
pany has supplied its sales-people with 
sample cases containing various canned 
meats, canned heat, plates, spoons, and 
knives. They set up their cases in the 


corners of grocery stores and feed morsels to 
customers. After one mouthful the sampler 
may become a confirmed buyer. 








If you wish to gain new customers, 
tempt them with samples of your goods 


Making Ships of Puffed Brick 


4 uy - jf ‘ 


In building ships of the new puffed brick concrete, tte ribs are 
placed close together, just as in the construction of steel shios 












This power screwdriver is 


lubricated 
oil instead of elbow-grease, 
and saves a great deal of 
valuable time in the shop 
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A 7,500-ton oil-tanker 
is one of the latest 
concrete ships to be 
made of puffed 
brick. , Contrary to 
steel ship practice, its 
engines and boilers 
are pleced amidships 


puffed brick concrete has 
been used is the 7,500-ton 
oil-tanker a diagram of which 
appears above. It and its 
companion ship, a 7,500-ton 
cargo vessel, are the two 
largest stone boats that have 
ever been attempted. The 
tanker is 420 feet long, and, 
contrary to conventional steel 
ship practice, has its 2,800- 
horsepower reciprocating en- 
gines and boilers placed amid- 
ships instead of aft. This 
more desirable location was 
chosen because the oil tightness of the shaft tunnel or 
alley from the rear of the engine to the propeller is 
more certain when made of concrete than with steel 
plates. 

The system of framing in the tanker is much the same 
as in steel ships, the frames or ribs being placed close to- 
gether. Two longitudinal bulkheads extend for the clear 
length of the vessel from the forward to the aft collision or 
cofferdam transverse hulkheads. 


A Motor-Turned Screwdriver 


WIST, turn—you struggle with a screw- 

driver. It keeps slipping out of the 
groove. How about the man in the shop 
who must drive a great many screws in a 
day—does he have the same trouble? Not 
if he uses one of the new electric screw- 
drivers. 

The motive power is supplied by a small 
motor of one half horsepower or less, which 
may be suspended from the ceiling or 
fastened to the top plate of a metal stand 
resting on casters. The motor 
may be connected by a plug and 
cord with any conveniently lo- 
cated electric-light socket. A 
flexible shaft connects the motor 
with the serewdriving tool. 

The edge of the screwdriver is 
placed in the slot of the screw, one 
hand of the workman holding the 

\ handle, the other steadying it by 
'} grasping the ratchet handle. 

When the handle is pressed 
down against the head of the 
screw, the screwdriver engages 
a friction clutch at the end of 
the flexible driving shaft and 
revolves rapidly, driving in the 
screw to its shoulder. 





with machine 





There were portholes at regular intervals in the upper surface; 
these were closed just before the flour dust was exploded 


Watch Out for Flour and Starch 


XPERIMENTS earried on by the Department of 

Agriculture prove that the dust of starch and flour 

will explode with greater force than that of a coal-dust 

explosion. A 200-foot steel cylinder was prepared, one end 

of which was left open, while the other was closed except 

for a small hole against which a specially made “‘cannon” 
was placed. 

First, coal dust was spread on shelves inside the cylinder. 
The cannon set off a charge of gunpowder in the cylinder, 
and the coal dust exploded with a roar. After the cylinder 
had been cleaned out, flour dust was placed in it. When 
this was set off, the blast was far more violent than the coal- 
dust blast. 

The starch-dust explosion was the worst of all. It shook 
houses three miles away. The earth trembled; the 
engineers who were watching the explosion were thrown to 
the ground; and the photographer who was taking pictures 
in a telephone-booth a hundred feet away was temporarily 
blinded and stunned. 


A Monster Steel-Rolling Machine 


NE of the largest machines 

, ever built for rolling steel 
plates is shown here. It is what 
is known as a 180-inch plate mill, 
and it has been built by an Ameri- 
can company for the Imperial 
Steel Works at Kobe, Japan. Its 
over-all height is thirty feet three 
inches with the rolls together, and 
thirty-three feet three inches with 
the rolls apart. Its total weight 

is 592 tons. 

; The rolls are steel forgings 49 
inches in diameter, and weighing 
sixty tons. Forged steel rolls are 
used because of the almost 
prohibitive prices asked 
by roll manufacturers 
for chilled rolls of that size. 
« The preheated red-hot 
slabs of steel are brought 
up to the rolls of this ma- 
chine by special apparatus 
and are then passed 
through the heavy rolls 
until a plate of the desired 


thickness is produced. machine until they have reached 


Hot slabs of steel are passed through this great rolling- 
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This picture of a starch-dust explosion was taken in spite of the 
fact that the photographer was temporarily stunned by the force 


Hitch Your 
Rubbers _ to 
Your Shoes 


ID you ever 

lose your rub- 
bers in the mud? 
Perhaps you don’t 
live in a muddy 
place, but there are 
others who do, and 
they may be glad 
to hear that Mr. 
Philip Lettre, of 
North Attleboro, 
Mass., hasinvented 
a rubber-protector 
that makes it im- 
possible for a rub- 
ber to come off 
without taking ie shoe with it. 

The protector consists of a spring 
with a hook at one end and a sharp 
pointed fastener at the other end. 
You pierce your rubber with the point 
of the fastener, and bend the point up 
over the back face of the fastener. 
Then you slip the hook over the top of 
your shoe. The spring between the 
two will stretch about half an inch to 
allow for adjustment. 


How to Grow Tall 


O to bed and grow tall. It has 

been proved by experiment 

that the average person gains al- 

most three eighths of an inch in 

height after a night’s sleep and 

shrinks the same amount dur- 
ing the day. 

A long stay in bed not in- 
frequently increases percep- 
tibly the height of invalids, 
and it is also true that the 
more rest a young child has 
the taller he will grow. 

The reason for all this is that 
the weight of the head when we 
are standing erect compresses the 
spine. 





This fastener will attach your rubber 
to your shoe, so that you can’t lose it 
in the mud without also losing the shoe 
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It would take the lifting power of four thousand men to do the 
work of this lofty steel giant, which was built at the League 
Island Navy Yard, and is said to be the world’s largest crane 


One of the 100,000-pound loco- 
motives being juggled in the 
air from the strong cables of 
the giant crane. What a thrill- 
ing ride to take in mid-air! 


In the picture at the right: 
Getting ready for a swing in the 
air. Compare the size of the 
tackle with the size of the men 













Juggling Heavy Loads 
in Mid-Air 


tl MAGINE agiant having thelifting 





power of four thousand men, 

whose head is 230 feet above the 
ground and whose arms could reach 
outward 190 feet, and a very clear 
idea of the size and strength of the 
massive crane that was built at 
the League Island Navy Yard can be 
obtained. 

Four locomotives, each weighing 
100,000 pounds, can be juggled in the 
air at one time by the huge crane. Its 
great mechanical arm reaches out- 
ward and picks up one or more of the 
locomotives at a distance of 190 feet, 
dangles it in the air 141 feet above the 
ground, and setsit down at a distance 

| of 41 feet from the central supporting 


arch. 
With the power of this mechanical 
tad a giant the Egyptians could have built 
TT oma the pyramids in short order. The 
TT HN | temple of Karnak, with its massive 
I et blocks of solid rock, could have been 


piled up with ease if this giant crane 
had been at the beck and call of the 
builders. 

What great achievements may not 
be expected in the future when 
it is employed lifting weights to the 
height of a city skyscraper? 

With empty hands the steel crane 
can operate at a speed of ten feet a 
minute; but when it carries a heavy 
load, the rate of about two and a half 
feet a minute is required for its 
operation. ; 
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Compare this giant with the man. It is a 
giant crane that can dangle four locomotives 
in mid-air, whose brawny arms of steel can 
reach outward from 41 to 190 feet, and 
can raise a heavy weight to a height of 
141 feet. The giant stands 230 feet high. 
It is capab'e of lifting 400,000 pounds 
to the height of a ten-story building 





“V'll_ tell the world I 
wouldn’t wear ’em if I 
didn’t have to,’”’ he 
said as he gave the 
unwelcome lenses a rub 
and jammed the frames 
back over his ears 


UD BRADY, chief lineman for 
B the North Fork Hydroelectric 
Company, thrust open the door 

of the Centerdale substation, dived in- 
side, and slammed the door behind him 


in the face of a pursuing blast of rain.’ 


“Well! Caught you, did it?” Ike 
Reed, the station attendant, greeted 
him from the near end of the purring 
motor-generator in the middle of the 
Toom. 

Bud did not reply. Leaning his wet 
back against the door, he jerked off a 
pair of large shell-rimmed spectacles 
and reached into a trousers pocket. 
“Darn glasses, anyhow!” he growled, 
fishing out a dry handkerchief and 
rubbing the rain-splashed lenses with 
irritated vigor. ‘‘When it rains they’re 
wet and get streaked; when it’s hot 
they sweat and get streaked; when it’s 
cold they steam and get streaked. 
They must think all I got to do is 
stand around and rub ’em all day.” 

Ike nodded. ‘‘Yes, I guess it is a 
lot o’ trouble,’’ he agreed. 

Bud grunted: ‘“‘You don’t know 
anything about it. You don’t have to 
wear ’em. I'll tell the world I wouldn’t 
wear ’em if I didn’t have to!’’ and he 
gave the unwelcome lenses a final rub 
and jammed the frames back over 
his ears. 

“Pretty fair little storm,” Ike re- 
marked, with an amiable desire to 
change the subject. 

Bud wrinkled his nose to force 
his glasses into position. ‘Thought I 
could make it here before she 
broke, but she caught me about 
a mile out.’’ He shook the 





drumming boom of 
rain on the roof there 
came a sharp crack- 
ling report from the 
switchboard at the 
opposite end of the 
long concrete room. 

‘““We’ll have some 
fun now,” Ike sighed 
ruefully, and turn- 
ing ran back to the 
switchboard. 

The flash proved 
to be merely a small 
affair which had 
come in over the 
33,000-volt high-ten- 
sion line supplying 
Centerdale from the 
water-power station back in the hills. 
It had jumped the horn-gap arresters, 
and Ike, with a glance over the switch- 
board to assure himself that every- 
thing was as it should be, returned to 






water from his shirt. ‘Liked 
to drown me and the flivver. 
There’s going to be some light- 
ning too.” 

Andthere was. Scarcely had 
he spoken when above the 


““What’s the matter?” he 
yelled above the noise of 
the fire. ‘‘Eyes! My 
eyes!” Ike answered. 
“Don’t mind me! Get the 
fire!’’ Bud saw his com- 
panion fall back, with 
his hands over his eyes 
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|... ~Blindfolded by Clear Glass 


Ordinary spectacles saved this 
man’s eyes from ultra-violet rays 


By Charles Magee Adams 


where Bud had seated himself beside 
the front window and watched the 
rain swirl around the little service car 
parked outside. 

Scarcely had he seated himself when 
there came a vicious crackling report. 

“There’s going to be fireworks,” 
Bud announced. ‘Guess we’d better 
both také a hand,” and he ran back to 
the switchboard with Ike. 

The second flash too had jumped the 
horn-gap properly, but Bud and Ike 
had no sooner made sure that every- 
thing on the wide switchboard panel 
was in a proper condition when a third 
came—a long ripping flash; and after 
that the flashes came in with machine- 
gun rapidity. 

Side by side the chief lineman and 
the station attendant worked for five 
fast minutes: resetting the circuit 
breakers when they were tripped, 
opening and closing switches, doing 
everything in their power to protect 
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the lines and equipment from the 
storm and still maintain service. And 
all the time from the fifty miles of 
transmission line reaching up the 
North Fork valley the flashes con- 
tinued to arrive. 

Then it slackened. For a_ half 
minute there was no flash at all, only 
a single feeble flicker—for a whole 
minute simply the drumming of the 
rain on the roof. 

“Shame it ain’t the Fourth o’ July,” 
Ike grinned, mopping the perspiration 
from his forehead. 

There was a blinding flash—a crash- 
ing report—and a huge, vivid ball of 
flame burst from the maze of con- 
nections and cables behind the switch- 
board, seemed to poise for an instant, 
and then broke into shooting blades of 
fire. 

Bud knocked out the secondary 
switch, and leaped for the fire ex- 
tinguisher on the wall at his side of 
the board. Ike knocked out the 
motor-generator switch, and leaped at 
the fire extinguisher hanging at his side 
of the board. Together they charged. 

This had been no ordinary flash— 
not even an ordinary big flash. From 
one to another of the three 33,000-volt 
leads it had danced; and now, as the 
men at the power-house back in 
the hills turned on the current after the 
momentary shutting off, a long tongue 
of arc licked from one to another of the 
conductors in its wake. 

Bud pointed the nozzle of his fire ex- 
tinguisher at the mass of crackling 
flames and twisted the release valve 
to the open position. He-saw Ike 
turn a hissing stream of liquid from 
his extinguisher, miss the fiery target 
by.a yard, wave the stream crazily 
along the wall two yards from the 
blaze, and. then, dropping the extin- 
guisher to the floor, fall back two paces, 
hands over his eyes. 

““What’s the matter?” he yelled 
above the noise of the fire. 

“Eyes! My eyes!’’ Ike answered. 
Don’t mind me! Get the fire!’’ 

And Bud.obeyed. Until there was 
only a feeble trickle left in either of 
the two extinguishers he played their 
streams straight at the heart of the 
flames. 

He was a bit dazzled 
by the glare, but his 
sight was not im- 
paired. Yet, as the 
arcing subsided into a 
dully glowing mass of 
scorched tangled con- 
nections, he turned 
and found Ike grop- 
ing blindly along the 
wall, ten feet from 
where his chair was. 

“Ultra-violet rays, 
my boy,” Dr. Vernon, 
the company physi- 
cian, announced a 
half hour later as he 


Perhaps you know such a story. 
wants to print it. 





There was a blinding flash, and a huge, vivid ball of flame burst 


es 


from the maze of connections and cables behind the switchboard 


straightened from above Ike and 
patted a thick bandage into position. 
“You'll be all right before long if you 
just keep quiet and in the dark.” 
Bud, reaching for the motor-gener- 
ator switch after rigging temporary 
connections to restore immediate 
service, turned. ‘‘Ultra-violet rays?” 
“Yes; light ‘rays from the arc, you 
know,” Dr. Vernon responded. 
“Then why didn’t they get me too?” 


Do You Know a Story Like This? 


[eaten and adventure have gone hand in hand ever since the time 
when the first man pushed a log into the stream and climbing astride 
went boldly navigating. Modern science has ringed the world with 
romance in which the machine joins with man in playing the star part. 

If you do the Popular Science Monthly 
Remember that the story must relate an actual hap- 


pening; that it must tell of how men overcame adversity, or escaped from 
danger to themselves, or saved others by the aid of their inventive powers or 
their skill in handling mechanical appliances. Not over 3,000 words should 
be used in the telling, and the more you can cut your story below that 
mark and keep a clear and interesting narrative the better chance your 
manuscript will have of acceptance. Payment for these stories will be 
above our regular rates. 





Bud: demanded. ‘I saw just as much 
arc as he did, and my eyes are weak.” 

The physician nodded. “But you 
wear glasses,’’ he countered. 

Bud frowned, puzzled. ‘‘Yes.”’ 

Dr. Vernon smiled: ‘Any ordinary 
glasses will filter out the ultra-violet 
rays. They’re all that saved you.” 

Bud frowned and looked at Ike, 
lying back in a chair, his eyes heavily 
bandaged. Then he slowly removed 
his shell-rimmed spec- 
tacles, held them up, 
and carefully wiped a 
splash of grease from 
one lens. 

“Glasses, I take it 
all back,” he said with 
respectful humility. 
“You win. After this 
you can just steam 
and sweat and streak 
all you darned please 
and I won’t kick or 
say a word,’cause you 
sure saved my bacon 
in this here little old 
sub-station.” 


RCs. 


Contests—But 
Not for Money 


Speed and endurance 
often mean bread and 
butter as well as sport 


Vhotograph: © Harris & Ewing 
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A bonus waits for the men who can put 
together .a first-class ship in record time; 
these men are trying to win it. As soon 
as the plate is in place the riveters begin 









The man who can scramble to the 
top of this great ball and stay there 
wins. The winner is here perched 
on top of the ball, while the men 
who are holding it keep turning it 
and throwing it up and down, the 
man on top never losing his place 


Here are three one-armed 
men in a race to see which 
can dress first. At the 
Walter Reed Hospital, in 
Washington, all kinds of 
queer contests are held 
by convalescent soldiers 


Three patient victims, ready to take part in the bar- 
bers’ contest. They are about to be given the quickest 
shave and hair-cut they ever had. The winning 
barber did his bit in six minutes and fifteen seconds 
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On the last Fourth of 
July, before a large audi- 
ence, two gangs of husky 
convalescents, each carry- 
ing a spouting fire-hose, 
approached each other. 
The first to let go would 
lose the battle for his 
team, so they all held on 
as long as they could 








This miner won a contest by drilling a hole fifty-six 
inches deep in seven minutes. At the word “Go” he 
made his pipe connections, turned on the air and 
water, jumped back to his machine, and began to drill 


Could You be a Motorman? 


Are you color-blind? Are you nervous? Do you think quickly? 
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Next John takes his place 
in front of a board that 
shows six trolley cars 
meeting at a crossroads. 
He watches -the cars 
very closely. An electric 
switch is turned on and 
the cars light up with dif- 
ferent signals. John must 
quickly pick the car that 
is entitled to start first 























How sensitive are your 
joints? Ifyouasked John 
this, he would take one 
look at youandrun. Yet 
this muscular sensitive- 
ness must be determined 
before John gets his job. 
One method of doing this 
is to have him turn a 
crank into various posi- 
tions without touching the edges of the slot. 
Every time the crank touches, a bell rings 





John Smith wants to be a motorman. In 
one test John is told to take hold of two 
upright rods, which suddenly begin to slide. 
John’s power of decision is determined by 
the quickness with which he stops them 








In a test for vision John is given a large iron E mounted on a handle. A motorman must find his way in the dark. 
Another E flashes up on a stand several feet in front of him. John Here is John with his head in an oblong case. 
must immediately adjust the E in his hand until it is in exactly the When he is accustomed to the darkness, he ' 
same position. In the picture the E is shown lying on its back rapidly calls out the names of objects he can see j 
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To determine the amount of carbon in a particular piece of steel, fine drillings of the 
steel are weighed, then placed in a furnace, heated, treated with oxygen, and the 
resulting carbon dioxide is collected in bulbs, which are weighed before and after : 


Making Steel that Is Hard or Soft 


LL steel contains a certain percentage of carbon, which 
largely determines how hard a steel is or may be 
rendered. For instance, tool steels contain about 1.25 per 
cent of carbon, while steel rails will average from .50 to .75 
per cent carbon. The mild or soft steels range down to 
-10 or .15 per cent carbon. 

It is generally necessary to determine the percentage of 
carbon in any steel. The apparatus above is for this pur- 
pose. Fine drillings of the steel are obtained, weighed, and 
placed in a porcelain dish, which is placed inside of one of 
the two round furnaces at the center of the table. These 
are electrically heated, bringing the drillings almost to the 
fusion point. 

\s While at this high temperature a stream ot oxygen from 
the tank in the corner is allowed to pass over the drillings. 
The oxygen burns the carbon out of the steel, forming 
a gas, carbon dioxide, which is collected in the bulbs to the 
left of the furnace. These bulbs are weighed before and 


after, and the in- 
Check Your 


crease in weight re- 
9 presents the carbon 
Hat, Sir? 
HE pros- 


dioxide. 
perity of the 

coat-room boy is 
threatened by the 
invention of a me- 
‘chanical coat- 
checker that will 
guard your coat, 
hat, and um- 
brella for one 
cent. 
You hang all 
three on hooks 
and clamp them 
firmly in place by 
means of locking 
arms, securing 
them by means of 
akey. The lock- 
ing arms are 

geared together. 
To get back 
your belongings 
you insert a cent 
in a slot over the 
keyhole, where- 
upon the key will 

turn in the lock. 












ee 


A mechanical 
eoat-checker 
that guards 
your coat, hat, 
and umbrella, 
Teturning them 


for one cent 
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The Shoe that Won't 
Strike Sparks / 


F you should see a track-walker 
deliberately step on the third 
rail, don’t faint. He may be 
wearing shoes with wooden soles— , 
and wood is a non-conductor of , 
electricity when it’s dry. 

A new wooden-soled shoe is 
being turned out by a manufactur- 
ing company in Norway, Maine. 
The sole is made of polished 
maple, basswood, or elm, and is 
treated with oil to make it water- 
proof. 

It is made in one piece and is 
shaped like a rocker with a groove 
running around the edge. The heel 
is of rubber, and 
is attached to 
the sole, not by 
nails, but by 
fish-line. This 
fish-line is also 
used to draw the 


- 


This shoe has a wooden sole and uppers 
made of a fabric material; they are joined 
by fish-line and cemented together. The 
heel is of rubber. Thus the shoe is 
an absolute non-conductor of electricity 


uppers to the 
soles, which are 
cemented to- 
gether. 


Trying Out Our Navy’s Lines’ 


EFORE a battleship is built Uncle Sam wants to be 

sure of her speed. Of eachship a model is built of wood 
in strict accordance with the lines of the design, and at a 
reduced scale. This dummy, about twenty feet in length, 
is carefully tested in a basin specially provided. 

The wooden models are placed in the basin and are 
towed back and forth through the water by an electri- 
eally actuated carriage which spans the water basin and 
runs on tracks placed on each of the long sides of the tank. 
The observers who? make the tests occupy a booth in 
the center of the carriage, where the instruments used in 
the trials and the various controls are assembled. 





In this testing basin at the Washington Navy Yard, the second largest in the world, 
models of all naval ships are tried out carefully to guard against errors of constructior 
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Buy Yourself an 
Ink-Stick 


LOP! You’ve ruined 

your letter with a 

great ink-spot. Ah, but 

there is a new inkless 

pen. Init ink-sticks are 

used. The stick fits 

into a groove in the pen. 

Moisten the stick in 

water, and the stick will 

dissolve enough ink to 

write a full-paged letter. 

This ink-stick was 

invented by Dr. John 

C. Olsen, a chemist 
connected with the 
Polytechnic Institute 

of Brooklyn. The pen 

holder designed for the 

ink-stick has a chamber 

at the end for holding 

two extra sticks. Thus 

you needn’t worry about 

the supply running out. 

Ink-sticks instead The manufac- 
of liquid ink are turers say: “It 
used by this pen; jis the only pen 
the stick fits into that has been 


groove in th 
oe eas cae: weaned from 
the bottle.” 


tened with water 





They Built Their Air Flivver 


SMALL one-man carrying biplane has been designed 

and built by students of the Aviation Mechanics 
School at Great Lakes, IIl., from the usual materials, wood, 
wire, and canvas, and equipped with a two-cylinder air- 
cooled motorcycle engine. They also flew it successfully. 
It has a wing spread of not more than sixteen feet and 
a total weight of three hundred and fifty pounds. 

We used to despair of ever seeing a successful ‘‘airmotor’’ 
of minimum weight. These students simply purchased a 
bicycle engine. 

No material is found in their structure that was not 
available years ago. Thus they have strikingly revealed 
what all airplane inventors neglected in the early days. 
They saw that the most obvious requirement is a 
body and wing structure that cleaves the air with a min- 
imum of effort, with everything hidden in that ‘‘body.” 


oe 





This one-man biplane is the product of students at the Aviation Mechanics School in 


Illinois. 





Its weight is three hundred and fifty pounds and its wing spread is sixteen feet 
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The aviator in the bow of this seaplane has just hurled down a white pigeon—folding the pigeon’s 
wings close to, its body so that they would not open before the bird cleared the airplane 


The Seaplane’s Carrier-Pigeon 


HE aviator in the bow of the seaplane reached over the 

side and hurled out a small white object. It shot 

straight down for about ten feet; then it opened, circled a 
few times, and disappeared. It was a carrier-pigeon. 

Before the aviator let go he made sure that the pigeon’s 
wings were tucked in close to its body so that they wouldn’t 
open up before it had cleared the airplane. When the 
Pigeon had righted itself and taken its bearings, it headed 
straight for home. 

In spite of modern invention, the carrier-pigeon has lost 
none of its business. In fact, it is more in demand than 
ever. It is used by forest rangers to report fires. During 
the war pigeon raising and training was carried on near the 
front. Many a despatch-bearer started out with a pigeon 
in a basket on his back. Not only did the soldiers use 
pigeons, but practically all aviators made sure that there 
was a pigeon tucked away in their 
airplanes before they started out. 

One striking tale of a pigeon 
saving the crew of a seaplane at 
the cost of its own life is told by 
the pilot of a British airplane. 
The seaplane was making its way 
home after a long-distance trip, 
when it ran into a fog-bank. A 
few minutes later the engine 
missed, and then stopped alto- 
gether. The pilot was forced to 
land in a rough sea. He wrote 
down his approximate position, 
slipped the paper into the tube 
attached to his carrier-pigeon’s 
leg, and released the pigeon. He 
had little hope of rescue because 
of the blinding fog. The pigeon 
battled its way home. It died im- 
mediately after, but the crew of 
the airplane were saved. 


They are Going West for a 
Separation 























HESE two are ‘really one, 

though they hope soon to he 
separated. Not that they love each 
other less, but they find life together 
very . uncomfortable. They are 
joined just below the shoulder ard 
have been that way throughout 
their thirteen years of life. 

They are the sons of Mr. and Mrs. 

Marco Godino, Filipinos now living 
in Washington, and they plan to go 
to a surgeon in the West to be 
operated on. 
‘ Fortunately, they are very good 
friends as well as brothers, and 
their life together has not been un- 
. bearable. Their chief 
difficulty is encoun- 
tered in walking. One 
of them must always 
go backward. How 
do they sleep? We 
have given up trying 
to guess. 

Abnormalities of 
this kind are due to 
deviation from the 
normal development 
of the embryo. Just 
why these deviations 
oceur has not been 
discovered. Usually 
dwarfs, giants, and 
deformed children are 
born to normal par- 
ents. But should two 
similar freaks mar- 
ry, it is believed 
that the children 
would inherit the 
freakishness. 
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© International Film Service Co. 
Apricot Pits for Dyes 


MERICAN chemists have found 
that apricot pits are very useful in 
dye-making. The pits are spread out on 
the ground to dry, then shipped to fac- 
tories, where the kernels are removed. 
The kernels are then crushed to extract 
the oils and chemicals, from which the 
dyes are made. During the war the shells 
were used in gas-masks, and now 
they are being used as fuel. 


© Presa Mustrating Secvi-~ 


You Would Probably Be 
Arrested for This 


EE you used the American flag 
as a sheet to cover yourself 
with, someone would find it out, 
tell a patriotic society about it, 
and they would loudly protest. 
On the contrary, a pony that 
doesthe same thing on the stage is loudy applauded. 

The pony’s name is Julius Caesar. He fires guns, adds 
and subtracts figures, and always 
finishes his act by waving the 
American flag and then crawling 
under it. 5 

Julius‘ was an incubator 
baby. He was kept alive 
for eleven days in a box 
lined with pillows, and 
carefully fed with milk at 
regular intervals, before he 
was pronounced normal. 





You 


LS 


try it? 












those of the house to be lived in. 
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Opening the Door Connects 
You with ‘Central’ 


\ TE have heard about making 

ships out, of concrete, and 
other innovations in the use of con- 
Here is a brand-new use 
for this vastly serviceable material. 
Railway telephone booths, numerous 
along the lines of many railway sys- 
tems, are likely to become stand- 
ardized in the form of neat little 
structures of concrete, just large 
enough to accommodate one person. 

The new concrete telephone-booth 
is so arranged that when the door is 
unlocked and opened the connection 


is automatically made 
and the time of wait- 
ing for ‘“‘central”’ is 
minimized. When 
the door is closed the 
connection is broken. 
A panel door with 
glass provides  suf- 
ficient light for the 
interior. These con- 
crete booths are more 
ornamental in the 
landscape than some 
of the wooden struc- 
tures. 

When an emergen- 
cy call must be made, 
there is no delay in 
getting the message 
through. The rail- 
way employee rushes 
to the little booth and 
has merely to unlock 
the door and open it. 
When he takes down 
the telephone he finds 
the operator all ready. 


Tiny Model Houses Show 
What You’ll Live In 


“TQUILD your own home!” 


are always seeing 


signs like this one. Did you ever 
Those who have know 
that a house seldom turns out 
the way it was expected to. The 
plans seem so different from the finished product. 

For this reason, many architects now build a small 
model of the house planned and set it up in surroundings 
identical with those in which the house will be located. The 
materials and colors used in the model are the same as 
Thus you are able to 
judge whether it is the house you really want. 

Such a little house is shown below. Though at first 
it looxs like the makings of a Japanese garden for 
go)dfish to play in, a careful study of it will con- 
vince you that it is a typical country house. 





The Launching of an Automobile 


HEN an automobile is launched, it is assembled on trucks 
that are mounted on wheels that run in tracks on the floor. 
When the car is ready for launching, the motor is started and 
the trucks are wheeled backward until the rear wheels of the car 
strike an inclined path. Then the man at the wheel throws the 


How They Clear the Rails in Berlin 


As ingenious arrangement for cleaning ice, snow, and dirt 
from the rails of a street-car system consists of a metal rake, 
with a fan-shaped arrangement forming a steel frame. At its ex- 
tremity are two strong spikes, each fitting into a groove of the 
track. Attached to a street-car, the apparatus is shoved along 


gear into reverse and the wheels 
turn round, taking the car back- 
ward until it rests on all fours. 

It’s a much simpler operation 
than launching a ship. 


Use a Pulley to Hoist 
Your Flag 


SUALLY a pulley line is hung 

from somebody’s kitchen win- 
dow to somebody else’s, and on it 
is hung wet wash. But pulley lines 
are good for other things besides 
wash — flags, for instance. 

The flag shown below rides up 
and down on a pulley line—hal- 
yards they would say in the Navy. 
This is a great improvement on the 
usual flag rope, which 
has to be secured in 
place, awning fashion, 
every time the flag is 
lowered or raised. By 
using a pulley, it is no 
trouble at all to lower 
the flag half-mast when 
some important public 
person is mourned. 

As yet, this flag-pole 
isin its infancy, being 
small enough to fit on 
a library table. 


Barberry Chickens in a ‘Canadian Garden 


[MAGINE trimming yew, barberry, white-thorn, and 
golden holly trees so that they cleverly assumethe shape 
of fowls and other objects! Thirty years’ experience in the 
art has enabled the man whose hobby this has become to 
reach a high state of perfection in the work. Inthe gardens 
of Mr. W. J. Pendray, at Victoria, B. C., the visitor is en- 
tertained by a sight of such marvels of tree-trimming. 
Tree-trimming is not a task for the amateur. It re- 
quires years of diligent and studious attention to the 
particular requirements of the trees. When a definite 
shape is the aim of the gardener, successive trimmings 
from time to time must be done with this ultimate form 
in view, and at last the leaves seem almost to grow to 
accommodate the trend of the gardener’s conception. 
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the track, the spikes digging out 
any obstruction of dirt or ice. 

Ordinarily, scores of men with 
picks and shovels are needed for 
this job. 


This Poor Fish Has 
No Tail 


OOR fish! What constitutes a 

poor fish, anyway? Obvi- 
ously the carp shown below is 
one; for he hasn’t any tail at all. 
And the general belief is that he 
didn’t lose it in a fight, but was 
born without it. 

Think of the difficulties this fish 
must have encountered in learning 
to swim! A fish uses its tail both 
as a rudder and as a 
propeller. Without 
either the carp was 
decidedly handicapped 
and had to overwork 
his fins. 

Perhaps this lack of 
a tail led to his being 
caught. 
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Now the X-Ray Has Gone into 


If you suspect a hidden corrosion in 


HE ancanay property that X-rays ° " 
reason to think that a workman is 


have of peuctrating  substauces, 





whether they are transparent or uot, is 

























now turued to practieal aceauut. 
If the X-rays can discover just where 
the safety pin lodged that baby 
swallowed, why shouldn't & also explore 
the hiddeu interior of a easting or a 
piece of timber for defecis? So British 
setentists hare reasoned, with results 
shoe inthe colicetion of pictures on 
these two pages. 

The X-ray has been used to dis- 
corer whether there is a flaw or erack 
ina metal weld.” The stecl manufae- 
turer has radiographed his castings 
and forgings in order to localize the 
blow-holes and other eoneealed im- 
perfectious. The ‘airplane inspector, 
with the aid of the ray, has searched 
for hidden faults in worlsmanshiy 


that outwardly satisfied the eye. 


























In the box resting on the floor is an 
X-ray tube. Upon it rests a 
wooden member that is to form part 
of an airplane. Upon the wooden 
member a fluorescent screen 25 
placed. The man who is bending 
down is looking at the fluorescent 
screen for defects in the wood. 
This is the quickest way of ex- 
amining wooden aircraft parts with 
the aid of the X-ray for defects 


Here was a casting for an air- 
plane engine that would have 
passed any inspector. Major J. 
Hall Edwards, of the Royal Air 
Force, turned on the X-ray. 
And what did the X-ray show? 
A large blow-hole. Much work 
had been done on the casting 
which would have been saved 
had the X-ray photograph been 
made earlier. But the experi- 
ment proved that the time has 
come when the careful manu- 
facturer must add the X-ray 
to his inspecting equipment 

















A brave man’s life was saved when this X-ray photograph was taken. The internal strength The X-rays showed a defect in 
of this block was badly fitted; each of the screws had split the wood; the work was alto- the gasoline-feed canal of this 
gether discreditable, And so the piece was rejected. If it had not been for the X-ray it carburetor, thus saving hours of 
might have been a part of an airplane which would have collapsed at a critical moment effort in locating the trouble 
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the Business of Manufacturing 


the armoring of a cable, if you have , Bis 
0 z If you ‘wonder whether there is a 
concealing mistakes, turn on the X-ray ce oma 

hidden corrosion in a gas-cylinder> 
if you suspect that gutta-percha has 


been adulterated, if you have reason 
























to believe that a workmau is elererly 
concealing Lis mistakes or his care- 
lessness—turn ou the X-ray. = 
When a strut or spar of an airplane 
is completely corered with fabric, 
veneer, or plywood, it is easy enough 
to fool the inspector. But you can't 
fool the X-ray. The detection of one 
such fault with the X-ray resulted in 
the rejection of dozens of completely 
finished “main wing- planes ina 
British factory. Iu one f uel-tank the 


rivets were found to have heads ou the 


outside only. € ‘racks in the airplane 
‘timber are sometimes clererly hidden 
by gluing a shaving orer the sand- 
papered surface. The eye overlooks 


them, bat not the X-ray. 


In every well conducted aircraft 
factory you will fni a notice that 
reads: ‘“‘A concealed mistake may 
cost a brave man his life."? In 





Here they are assembling the 
X-ray apparatus that is to be used 






cule ee eee Drew ramen 6 


for inspecting airplane timber with 
the aid of fluorescent screens. The 
Picture opposite shows hcw the 
fluorescent screen is used. The 
chief faults to be looked for are 









spite of that, mistakes have been 
concealed. Now comes the X-ray 
to protect the flyer. Here we have 
en X-ray photograph of a fuel-tank 
for an airplane. Its defective riveting 
and soldering stand out glaringly 


spiral grain (in spruce and in 
substitutes), knots, resin, pockets, 
compression shapes, incipient decay, 
grut-noles, and very light woods 








Major J. Hall-Edwards of the Royal Air Force 
photographed loaded rifle cartridges to show ‘how 
the distribution of the lead would influence their 
flight. In the center is the old round-nosed bullet 


The wooden skid of an airplane was cut off too short to fit into its socket. 
In order to make up the length, a piece of packing (here marked with an 
arrow) was introduced into the space below. The workman responsible 
thought he could “get away with it’; but the X-rays found him out 
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Dramatizing Geography 


As history unfolds itself on a forty-foot globe 


T a luncheon-table in San Fran- 

A cisco a dozen men—university 

graduates, most of them—talked 
about great-circle sailing. 

“The great circle from Panama to 
Yokohama,”’ said one of them, “‘passes 
west of San Francisco from one hun- 
dred and fifty to two hundred miles.” 

“You’re wrong,” retorted another. 
“The circle will pass east of San 
Francisco at least two hundred miles.” 

No one believed him. Even asmall 
school globe did not convince them. 
And so the objector started to prove 
his point by means of a Mercator’s 
projection. To his astonishment, no 
one seemed to know how charts are 
made and the real meaning of merid- 
ians and parallels. 

The man who thus set out to 
prove his contention scientifically was 








Marsden Manson, an engineer. As a 
result of this experience, he invented a 
system of breathing life into geography. 
Instead of learning it from dead maps 
and dull text-books, he would teach it 
as a living, changing subject, which in- 
deed it has been in the last five years. 

Mr. Manson makes a veritable mo- 
tion picture of geography. It is pro- 
duced in a kind of theater. Out in 
front is a stage. Presently the cur- 
tains part. A huge globe is revealed— 
a globe forty-two feet in diameter, or 
one one millionth as big as the earth 
itself. 

The globe becomes animated. All 
Europe seems to twist and writhe. 
You see it literally in the geographical 
throes of the terrible war. Germany 
pushes her boundaries into Russia and 
Belgium; Austria her own boundaries 


into Rumania and Italy. Back and 
forth the boundaries shift. And then 
you see revolution tearing Russia 
apart. Looktothe west. The armis- 
tice has been signed. You know it 
because Alsace and Lorraine suddenly 
attach themselves to France; parts of 
Austria become Italian. 

Back of the auditorium is the hous- 
ing of a motion-picture projector. 
The lamp projects on the globe a film 
which shows very realistically what 
men have been fighting for, even 
though it is but an animated map. 
Also the lecturer’s assistants on the 
stage operate mechanism for rotating 
the globe, and for varying the inclina- 
tion ofthe axis realistically—which, 
with the cooperation of the light-pro- 
jecting operator, illustrates the changes 
of day and night and the seasons. 

















Animated geography teaches as no text-book can. You see a moving picture in which contour lines 
play exciting parts: some are villains, some heroes, some bullies, and others protectors of the weak 
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How to Get the Lid Off an Egg-Crate 
Without Breaking It 


OU have heard a good deal of grumbling about the 

high cost of eggs, but has anyone told you about the 

high cost of egg-crate lids? At the present time they are 

worth five cents each, and therefore should not be ripped 
apart when the crate is opened. 

Recently there has been invented a crate-opener that 
will pry the lid off a crate without breaking the lid at all. 
The implement consists of a handle with a broad, flat 
blade at the end that is as wide as an ordinary crate lid. A 

rectangular freme 









He’s prying the lid cff 
a crate of eggs with 
a new crate-cpener 
that will nct break 
the lid. It consists of a 
fiat blade and handle 
mcunted on a rectan- 


is attached at one 
side of the blade, 
and the opposite 
side fits against 
the crate. . 

The frame acts 






gular frame for support ag a fulerum for 


the blade when 
you press down 
on the handle. 
The invention 
enables one to re- 
move the lid of 
crates without the 
damaging results 
that are usually 
obtained when 
one tries to pry 
off the boards 
with a hammer. 
The wood splits, 
spoiling the crate 
until new boards 
can be obtained. 


Is This Waist a Waste? 


T first glance you are apt to think that the lady in the 

"\ picture shown here is wrapped up in the parlor 
curtains; but when you look more 
closely you notice the great beauty 
of the lace, and realize that it is 
out of the curtain class. As a 
matter of fact, it is a waist and it 
cost the sum of thirty-five 
hundred dollars. 

It is made of old rose- 
point lace, and it came 
from Belgium. The lace 
had lain in the dark for so 
many years that it is now 
the color of oldivory. In 
its present waist form it is 
held together by ropes of 
tiny pearls and is draped 
over a lining of silver cloth. 

You can buy lace like 
this by the yard—that is, 
if you can pay a thousand 
dollars a yard. 

It is interesting to note 
that the regions where pic- 
torial art first flourished — 
Italy and Flanders—were 
the -ones. in which lace- 
making .was originally de- 
veloped. In the seven- 
teenth century, nunsin many places 
established lace schools where the 
peasant women learned the art. 









© Intema- 
tional Film 
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cest $3,500. 





The most expensive waist in 
captivity is shown here; it 
The lace used 
in the waist is very old and 
it was made in Belgium 





Inside the telescope a photographic plate is inserted and 
is exposed for several hours, while the telescope moves 
slowly to keep up with the stars. On one photograph taken 
by this telescope four hundred thousand stars were counted 


Taking the Stars’ Pictures 


ANY times when you were young you tried to count 

the stars; but at last you gave uptrying. Yet those 

stars have been counted by astronomers, and are con- 

tinually being recounted in order to find out whether any 

small ones have been overlooked. But the work is done on 
photographs of the sky that were taken at night. 

Above you see the sixteen-inch double telescope located 
at Harvard University that is used especially for photo- 
graphic work. A plate is inserted at the lower 
end of the telescope and is exposed for hours. 
All the while, the telescope moves slowly to 
follow the stars as they travel across the sky. 
On one photograph four hundred thousand stars 
were counted. 

Owing to the large size of the plates, the first 
photographs taken were somewhat blurred at 
the edges. To overcome this the plates were 
sucked into a curved form by air pressure whil 
in the holder. Thus all points were equidistan 
from the foeal point of the telescope. 


Over-Exposed Blueprints 


HEN blueprints have been too long ex- 
posed and would wash out too dark, the 
defect can be corrected to a great extent. . 

First, wash the prints in running water until 
all the blue liquid clears away. Then soak the 
prints in a solution made up of one teaspoonful 
of hydrogen-peroxide to eech quart of water. 
‘ The soaking should continue unti] the proper 

color appears. Then wash the prints again in 
clear water. me 

The process may be carried on while ccrrectly 
exposed prints are in the same batch. 


Popular Science Monthly 


















“The Man that 
Hath No Music 


in Himself. ” 


He stands alone in 
a world of music 
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Tum, tum, tum! The Moro 
boy pounds a cymbal while his 
sister dances. The cymbal and 
the drum are the favorite in- 
struments of the Moros—one 
of the Mohammedan tribes 
in the southern Philippines 


Two pieces of gas-pipe, an old 
tin funnel, and some axle-grease 
will make, we are told, a 
“unique tone-producer.’”’ A ma- 
rine-made one and called it his 
bazooka. With it he furnished 
jazz at a recruiting station 


Music and the dance go hand 
inhand. Inthe white man’s 
land the music is often 
furnished by an orchestra of 
many pieces. It frequently in- 
spires very beautiful dancing 


Hiustrating 
a Service 
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The Indo-Chinese laborers who were in France during 
the war made their own violins. A piece of wood, a 


tin can, and some wire were all they needed. While 
the musicians played the gang stood round and sang 


















“Music hath charms to 
soothe the savage breast.”’ 
This religious healer of 
Siberia must have known 
it when he decided to 
carry a drum and bone 
drumstick with him. His 
charm is drum - beating 
to drive out evil spirits 





Siamese twins—not the 
famous two-in-one—are 
shown at the right. One 
of them is playing on a 
bamboo flute. There are 
seven reeds to the flute, 
and they produce very 
beautiful music—or that 
is what the Siamese think 
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Giving Big Ben a Bath 


He ticks on top of England’s House of Parliament 


1 
anettitda) 
_ a Ad 






















Ben’s face, as you see, is exposed to all 
kinds of weather, and in consequence 
needs to be washed regularly. Lon- 
don’s Big Ben is a very famous clock 


This is Ben’s belt. If you look at 
William (the man with the mustache, 
standing at the left of the clock) you 
will appreciate the size of the bell 
















With a lighted candle and a soapy 
wash-cloth, Algy enters the room of the 
pendulum. In spite of the fact that the 
pendulum is well cloistered, it does collect 
some of the dust and dirt of the world 







What makes the hands go round? All these 
wheels and chains—commonly known asthe 
“works.’’ They must be oiled and greased 
regularly if they are to function properly 





Manicuring him is not an easy job. He 
has four faces, and therefore eight hands, 
One of his minute-hands, fourteen feet 
long, is being remoyed here. If you look 
down at the wagons in the street below, 
try not to grow dizzyor you may toppleover 
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Fear not; the Capitol is not on fire—just plain 
dirty. The fire department is giving it a bath 


The Capitol Gets a Bath 


HE Capitol building was particularly dirty this year, 
and needed a very thorough scrubbing. Somesay it 

was due to the great amount of ‘‘mud-slinging” in Con- 
gress, but we believe that it was honest dirt caused by the 
unusually large amount of rain that fell during the year. 
Indifferent to causes, the fire department brought 
out its most powerful hose and gave the Capitol a 


thorough bath. The firemen washed 
the roof, the walls, the pillars, the 
statues, the steps, and if the build- 
ing had had ears they would un- 
doubtedly have washed it behind 
the ears, too. 


What Is Wood Alcohol? 


EWSPAPERS report, “‘Sceores die 

from drinking wood alcohol.” 
What is wood alcohol? Is it a relative 
of the alcohol contained in wine, beer, 
and distilled liquors? Both belong to 
the carbon-hydrogen compounds of 
similar molecular structure forming 
the aleohol group, but are radically 
unlike in derivation. : 

Drinkable alcohol is a product of 
the fermentation of vegetable sub- 
stances containing sugar, starch, or 
dextrose; while wood alcohol is ob- 
tained by the destructive distilla- 
tion of wood. Pure wood alcohol is 
a colorless, clear, and mobile liquid, 
highly inflammable, and of an un- 
pleasant odor. In the pure state 
it can easily be distinguished from 
wine spirit by its odor, but when it 
forms a comparatively small part of 
a mixture containing flavoring mat- 
ter, its odor is obliterated. 

Diluted, it resembles in taste the 
cruder varieties of wine spirit; but 
even in small doses it is extremely 
poisonous, causing death or blind- 
ness, In the process of digestion 
wine spirit is split up into carbon 
dioxide and water, both harmless; 
while wood alcohol is changed to 
formic acid, formaldehyde, and 
other poisonous substances. 





somewhat like the 
gasradiator. You 
fill the radiator 
with water, but 
instead of turning 
on the gas you 
press an electric 
button. The cur- 
rent passes 
through an elec- 
tric heater located 
below the radia- 
tor; a resistance 
winding heats up 
when the current 
passes through, 
and this heat is 
transmitted tothe 
water in the radia- 
tor. 

Thus steam 
heat is obtained 
without the neces- 
sity of piping a 
house. 
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An Electric Steam Heater 


F you have ever lived in a suburb you surely have met the 
steam radiator operated by gas. 
with water and turn on the gas below. 
boils and you have steam heat. 
In France they are using an electric steam heater that is 


You fill the radiator 
The water soon 





You fill this radiator with water, press 
an electric button, and have steam heat 


Will She Take Home the America’s Cup? 


HE looks like a fish out of water—a 
man-made fish; for she is the 
Shamrock IV, Sir Thomas Lipton’s 
challenger for the America’s Cup. 
After lying housed for five years the 
yacht was recently put on the ways for 
an overhauling, and racing sharps got 
a look at her under-water build. The 
feature that chiefly attracted their at- 
tention was her unusual length of keel 
—thirty-five feet, or more than twice 
that of the Resolute, probably one of 
the defenders. 
The average vertical thickness of the 
sixty tons of lead is about two feet, 
which means that she carries the center 


of gravity very low, lower than her 
rivals, the Resolute and the Vanitie. 
And that means great  sail-carrying 
capacity; so it is no surprise to learn 
that she is to have a_ spectacularly | 
lofty rig. But the long keel means ‘a 
large increase in wetted surface, and 
the experts say that, while she will be 
fast in fresh winds, she will be at a 
disadvantage in light breezes, when the 
amount of wetted surface is important. 

‘‘A dangerous contender in a* blow,” 
say the salts. 







This strange-looking object is the hull of the Shamrock IV, with which 
Sir Thomas Lipton hopes to capture the America’s cup this summer 


54 


sapeey sve 


Follow the Sound of the 
Horn to the Fire 


| ONK! Ahorn sounds from every 
other block down the street from 

above each fire-alarm box where it is 

tixed—a loud, continuous noise. 

The Atlantie City Fire Department 
has attained a record for its great speed 
in response to an alarm, and credit is 
given to the new system. When an 
alarm is turned in, the horns above the 
boxes at every other street down the 
main thoroughfare begin blowing, and 
at the sound all traffie stops, clearing 
the way for the fire-engines. 





Above the fire-box is a horn con- 
nected with the alarm, to warn 
people of the coming fire-truck 


The 


EAR Faridpur in Bengal is a date- 
palm which bows down as if to 
prostrate itself when the temple bells 
ring in the evening and which rears its 
head again in the morning. The tree 
must have been displaced by a storm; 
for it now grows at an inclination of 
about sixty degrees to the vertical. 

Sir Jagadis Chunder Bose, director 
of the Bose Research Institute of 
Caleutta, is known all over the world 
for his remarkable 
studies of sensi- 
tivity not only of 
living plants but 
also of metals. 
Sir Jagadis has in- 
vented instru- 
ments of amazing 
delicacy. In a 
sense, he gave 
plants a pen and 
let them express 
themselves. Sir 
Jagadis provided 
the praying palm 
with one of 


In the morning the praying palm 
with uplifted head greets the sun 








Birds eat most of the insects that would 
destroy the crops; for this reason farmers 
ought to construct houses for the birds 


Build More 


F the twittering birdies wake you at 
dawn don’t growl at them. Rather, 
be thankful that they are wide awake 
and ready to do a full day’s work. 
For the birds eat the insects that would 
otherwise destroy the crops that you 
expect to eat. We are told by a well 
known entomologist that if birds 
became extinct the world would be 
uninhabitable for man. Therefore 
build bird-houses and hang them up 
wherever food grows. 

The floor surface of a bird-house for 
wrens and other small birds should be 
about four square inches, and the 
height ten inches. Bluebirds need a 
house slightly larger. Neither wrens 
nor bluebirds nest in the same place 


Secret of the Praying 


these recording instruments. He said 
to the palm as it were: ‘‘Here is a 
pen: tell me why you pray.” 

The owner of the tree objected to 
this proceeding. But Sir Jagadis re- 
moved his misgivings by telling him: 
“The instrument will be attached to 
the tree by one of my assistants, who 
is the son of a priest.” 

And what did the praying palm write? 

In the first place, all trees, all plants 
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But as the temple bells ring in the 
evening it bows down as if im prayer 





The houses should be of a size to ac- 
commodate the birds they are intended 
for, and when ready hung in trees 


Bird-Houses 


twice, for which reason it would be 
wise, when building houses for them, 
to construct several compartments, so 
that the birds can move from one to 
another each season. The entrance 
hole for wrens should be one and one 
quarter inches in diameter. 

Six by six by six are the dimensions 
for the home of the song sparrow and 
for the majority of birds, the entrance 
hole varying with the size of the bird. 

Ninety-five per cent of all insects 
are eaten by birds. In the stomach of 
one swallow two thousand mosquitos 
were found, and in their midst were 
several flies and cucumber-bugs. A 
closely watched red tanager wae seen 
to eat thirty-five moths in one minute! 


Palm 


That Sir Jagadis proved long 
ago. Hence, the praying palm is not a 
miraculous tree. Its motion is more 
noticeable than that of other growing 
trees and plants because it is inclined 
to the vertical, so that the movement 
of trunk and leaves became easily 
noticeable by reference to the ground. 

All plants are sensitive to light, but 
Sir Jagadis proved that light is not the 
cause of this “praying.”” What then? 
The rise and fall 
in temperature 
during the day. 
The record of 
movement of the 
tree was found 
to follow the 
fluctuations of the 
temperature at 
different seasons 
with astonishing 
fidelity, a rise of a 
few degrees being 
followed by a fall 
of the trunk, and 
vice versa. 


move. 






















Germany is now making sausage skins of 
silk; these young women are coating them 


Silk Stockings for Sausages 


O you eat the skin of German 

sausage? Don’t doit: the Ger- 
mans are making the skins out of silk 
now. 

The silk is woven like a seamless 
stocking, and is then coated with what 
the Germans call a “subtle mass’’ re- 
sembling what we call the ‘dope’ 
applied to the linen of airplane wings. 
It gives the silk sausage stocking 
solidity as well as elasticity. 

The meat is stuffed into the stocking 
and the resulting sausage is dried and 
smoked, after which the meat and the 
skin cling firmly together. 

Above you see a room full of 
sausage skins hanging from the ceiling. 
They are being coated by the girls of 
the sausage factory. 


He Enjoys Using This 
Riveting-Machine 


heat in 


you talk of riveters, rivet-heaters, and 
their helpers. 

But is it so hard? Look at the man above. 
His job is heating rivets, and it is really no 
worse than toasting marshmallows. In fact, he 
seems to enjoy using his new electric heating- 
machine. 

A transformer is mounted on the rear part of the 
machine. Two heavy copper bars connect it with 
two heavy air-cooled electrode blocks of cast 
copper located in the front part of the stand. 
Under these two blocks, which can be raised or 
lowered separately by individual foot-levers, is 
another copper block that holds the rivets ina 
vertical position and forms the other electrode. 

In operating the heater, two rivets are placed in 
the vertical holes in the lower electrode. Then the 
upper electrodes are permitted to drop into contact 
with the heads of the rivets. The tap switch 
mounted on the rear legs of the stand is closed, and 
the current, passing from one electrode to the 
other, heats the rivets between them to any degree 
desired. 

The amount of current is regulated by a rheostat 
connected with the switch. 





With one of these heaters 
one man may bring five 


a HARD life!” That’s what you say when Bupaced She one 
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The Sword of Pershing 


HEN the people of Missouri decided to present General 
Pershing with a memorial, they made it a sword of 
gold, studded with jewels. 

The saber is of the finest steel, but the hilt and scabbard 
are of eighteen-carat green gold. Rubiés, diamonds, and 
sapphires are set in hilt and scabbard. The green gold of 
the scabbard is designed to resemble laurel wreaths, outside 
of which the General’s military record is inscribed. Per- 
shing’s four stars, denoting his rank of general, are wrought 
in platinum and encrusted with blue and white diamonds. | 

Military experts say that this sword is the most exquisite 
design ever produced 
in an American shop, 
if not in the world. 


Pershing’s sword, given to 
him in honor of his work in 
the Great War, is made of 
gold and studded with jewels 


They Will Be the Biggest 
Guns Afloat 


HE largest guns afloat will soon be 

the boast of the United States 
Navy. There are now building 190 
such sea monsters, 16-inch guns, 
each with a muzzle energy of 115,000 
foot-tons. They fire projectiles weigh- 
ing 2,100 pounds, so that the 190, 
if shot off at once, would hurl 
nearly 200 tons of metal at the 
enemy. And to doit they would burn 
125,000 pounds of powder in about 
one twentieth of a second. 

The power of this terrible discharge 
represents energy enough to lift a 
battleship to the height of the Wash- 
ington Monument. It is said that 
these guns are not only of greater 
power than the 14-inch, but last longer. 





The Mammoth was designed by the 
eight passengers instead of a load of 
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There are more than a thousand 
diamonds in this crown and cross 


The “Ad” of a Thousand 


Diamonds 


ORE diamonds and silk shirts are 


being bought today than ever 
in history. 
the ten-dollar-a-day workman. 





And most of them are adorning 
The result 


UY your ticket, first or second 
class, take a seat in the 
electrically lighted and heated fuse- 
lage, and your travels through the 
clouds will demonstrate the progress 
of aviation in the past ten years. 
Class distinctions have gone flying; 
that is, they have taken to the air, 
now that an airplane has been built 
with accommodations for first and 
second class passengers. 

Blériot, the audacious aviator 
who first flew across the English 
Channel in a monoplane, designed 
this latest of flying giants. The 
fuselage, or body, has two decks, an 
upper and a lower. Twelve first- 
class passengers view the scenery 
through the twelve windows in the 
side of the upper deck, while sixteen 
second-class passengers occupy the 
lower deck and have six windows at 
their disposal. 

The new type Mammoth was de- 
signed to bea bomber; 
but the war ended 
beforethe ma- 
chine was 


erfected. 
before a 


Class Distinction in the Air 









{ 
A change in design made it adapt- 
able for commercial use, and now. it 
carries passengers instead of bombs. 

A front view shows the enor- 
mous size of the airplane compared 
with the two small biplanes under 
its great wings, which have a spread 
of ninety feet. The top plane ‘is 
straight, while the lower plane 
slopes up from the center toward 
the tips to produce what is called 
a “dihedral” angle, the. purpose of 
which is to give stability in flight. 
Four Hispano-Suisa engines, of 300 
horsepower each, are mounted in 
separate power “eggs” driving sepa- 
rate tractor air-screws. In the 
center is the fuselage, the pilot’s 
seat being in front on top. 

This great mechanical bird, .can 
fly seven continuous hours at 
eighty miles an hour. It has little 
to fear from forced landings, since 
it can stay in the air under 

the power of its en- 

gines; it also has 

eight large 

landing 
wheels. 


of this great demand has been a two hundred 
per cent increase in the price of diamonds in 
the last few years. Yet still the workman 
clamors for more. 

A prosperous New York jeweler hung up 
in his window a cross fourteen inches high 
and a crown seven inches across the base 
made up entirely of diamonds! More than 
a thousand diamonds were used, their 
aggregate weight being five hundred and 
ninety-five carats. The two pieces were 
valued at four hundred and fifty thousand 
dollars. The crown contains two hundred 
and one carats, and the cross is made up 
of three hundred and ninety-four. 









Showing the windows in the side of the fuselage, the 
upper row being used by the first-class passengers, 
the lower row by the second-class passengers 
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English as a bomber. The war ended before it was perfected, and so it was rearranged to carry twenty- 
bombs. Its great size may be realized by a comparison with the two small biplanes under the wings 
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Many families would be glad to live in a hog-barn hke this. 


What a Home for Pigs! 


O be sure, pigs aren't particular about the kind of house 

they live in as long as they get plenty of swill to eat. 

But successful pig-owners are the ones that make sure their 

pigs have plenty of light, fresh air, and a clean place to 
sleep in. 

One +pig-raiser built his pig-pen on the side of a steep 
slope, and, to insure his pigs plenty of sunshine, put eight 
windows in the sunny side of his slanting roof. The 
building is sixty feet long and twenty-two feet wide. The 
walls and floor are made of concrete and the roof is covered 
with the best grade of roofing paper. The hog-barn is 
lighted by electricity and a stove heats it in very cold 
weather. There are two fresh-air ventilators in the roof. 

Alas! it is to be feared that the pigs don’t appreciate their 
beautiful home. 


Speeding Up the Water-Wheel 


S for water-wheels, maximum power from minimum 
water—that is their goal. Will straight blades help 
them attain it? James Charles, of Richmond, Ind., says 
no; and so he has invented a water-wheel with curved 
blades. These blades are 
all fastened to a large 
central hub, and the di- 
rection of the blades 
alternates : one curves to 
the left and the next to 
the right. The blades 
are joined at the ends, 
and they thus assume 
snakelike formation. 
When water hits the 
wheel, it must travel 
through this winding 
course before it gets out; 
and thus its force is felt 
for a longer time than if 
the straight-bladed 
wate’-wheel were used. 
Mr. Charles has made 
actual tests of this power 
by turning a hose on a 
miniature water-wheel 
having straight blades 
and later hosing acurved- 
bladed wheel of the same 
size. He says that he 
got far more action from 


the curved one. to a hub. 


it has concrete fioors, 
stove heat, electricity, and windows all along the roof to let the sunshine in 


Two model water-wheels: the one on the left has straight 
blades; that on the right has curved ones that are fastened 
Which one will generate the more power? 


— Vp wun STL UII 


Music as She Is Played on 
Electric Anvils 


RAND operain the high schooli 

The enterprising students in 

the Lafayette School of Oakland 
delighted an audience at a school 
entertainment by rendering the 
“Anvil Chorus” to a full chord 
accompaniment, making use of a 
clever electrical arrangement. The 
anvils were full-sized reproductions 
of the blacksmith’s equipment, 
camouflaging a set of inlaid pipes. 
Not only was it necessary to pro- 
duce harmonious sounds when the 
anvils were struck, but realistic 
sparks must be thrown into the air. 
A stage cable, outfitted to plug 
in on the circuit, was used in con- 
nection with carbon lamps as volt- 
age-reducers, furnishing an abundance of sparks. The 
player in the center has to learn the pitch and position of 
the seven tones of the scale, and likewise memorize and 
carry his part in the celebrated chorus from “‘I] Trovatore.” 





The High School “Anvil Chorus.”” The hammers make 
contact, and electric sparks fly, vividly imitating the 
sight as well as the sound of the smithy’s art 














The inventor of 
the curved-bladed 
water-wheel 
turned a hose on 
it, and later hosed 
the straight- 
bladed wheel; the 
curved one turned 
faster, generat- 
ing more power 
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Awake to the Sound of 
Sweet Music 


6s H, how I hate to get up in the 

morning !’’—wouldn’t you rather 
hear that sympathetic tune than the 
alarm clock each morn? Or perhaps 
you prefer a hymn ora waltz? Ifyou 
own a phonograph and a clock like the 
one shown, waking to the sound of 
music becomes possible. 

You choose your record the night 
before, put the needle in place, wind up 
the machine, and switch on the lever. 
But before it has gone as far as the 
music you clamp down on top of the 
record a metal arm that extends out 
from the back of the clock. This arm 
is worked by a button on the face of 
the clock. 

Here’s where the clock plays an 
important part. You set the alarm, 


just as you would in any other alarm- 
clock. But, instead of sounding an 
alarm at the given time, the clock lifts 
the metal arm from the record, the 
record turns, and you are wakened by 
your favorite musical selection. 





Set the alarm clock, clamp a metal arm down 
on the record, and when it’s time for the 
alarm to go off, you will hear sweet music 


& Press Illustrating Service 


The sign tells the tale. 


You 
wait on yourself and tip no one 
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~~ @ Proes Illustrating Service 


At the small price of fifteen cents 
you can go into this shop and shave 
yourself. Necessaries like the razor, 
soap, and brush will be supplied 
without extra charge. Such luxuries 
as hair tonicand powder may be had at 
areasonable price. Don’t be alarmed 
at the policeman’s presence—he is 
simply curious about the innovation 


The “Help Yourself” Barber Shop 


“CSN HAVE, 15 cents.” 

In big black letters this sign 
appears on the window of a barber 
shop. 

You walk in, pleased with the 
reduced rates, and there you see 
several men lined up in front of 
mirrors, and discover that they are 
shaving themselves. There isn’t a 
barber in sight! 

When a barber shaves you, he does 
it with pomp and ceremony, which is 
all very well if you have plenty of 
time. Then, when he has put on the 
finishing touches, he charges you 
thirty-five cents, and you generally 
tip him a dime besides. 

Compare the timeand money spent 


in the “shave yourself’’ and the “get 
shaved” barber shops. When you 
shave yourself, you tip yourself and 
do the whole job rapidly. The soap, 
brush, and razor are carefully steril- 
ized before they are handed to you. 
If you need a hair tonic you may 
have as much as you want for an 
additional fifteen cents. Other luxu- 
ries, such as powder or cold cream, 
may be had at a very small extra 
charge. 

Razor-makers spend thousands of 
dollars in advertising. Would it not 
be a good idea for them to establish 
cheap “‘shave yourself’ barber shops 
in which their razors would be used 
exclusively? 


Thirty Thousand Dollars Went into This Eagle 


REENBACKS or yel- 

lowbacks that were ac- 
cidentally torn in the money 
room of a bank have been 
put into decorative use by 
A. J. Bame, of New York 
city, in the making of a 
mosaic 2214 by 2814 inches. 
The original would have an 
intrinsic value of $30,000 if 
it were made from good 
bills. 

- More than two thousand 
pieces are contained in the 
design, and Mr. Bame put 
into the task all of his spare 
time extending over a period 
of ten months. 

Each piece of the mosaic 
had to be ironed out and cut 
with small scissors. Many 
of the pieces were so small 
that they had to be held by a 





A mosaic design pieced together from cut-out bits of paper 
money accidentally torn in the money room of a bank 
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pair of tweezers in order to 
cut them. 

The very lifelike eye of 
the eagle was made from 
the figure 2 with the bottom 
cut off, while the beak was 
from the yellow back of a 
twenty-dollar bill. 

The little designs found on 
five-dollar bills were used 
for the feathers in the 
eagle’s head, and the neck 
feathers came out of two- 
dollar bills. 

The red and blue stripes 
in the shield were obtained 
from the colored seals on 
the bills, while the white 
stripes and the stars were 
simply a background of 
white paper, the stars hav- 
ing been cut out with a pen- 
knife. 


Popular Science Monthly 


Efficiency in Sealing Envelopes 


ONG ago you stopped licking the backs of envelopes 
because it was unsanitary. Now you buy a sponge, 

wet it, and use it in place of your tongue. Perhaps you 
find the sponge hard to manipulate. If so, you will 
be interested in the new envelope-moistener recently 
invented by John B. Mullally of Seattle, Washington. 
Asmall sponge fits 
in a metal coil that 
is attached to a 
metal band. On the 
band there are two 
rings that you slip on 
your first and third 
fingers. You wet 
thespongebeforeyou 
put it in place. As 
it hangs over the side 
of your hand, you 
need only move your 
hand back and for- 
ward on the envel- 
ope flap in order to 





© Intemational Film _ 
The largest Bible in the werld is bei-g written by the people of 


England to help the religious drive cf 1920; the verses are ™ 
written, signed, and pasted on the three-foot pages of the book. =< 


ae 


ous * moisten the paste. 

In Great Britain Everybody 1S A sponge fcr wetting envelope flaps For cee ee 
cite S fits in a coil that is cettached to a : hw oi 

Rewriting the Bible band which you wear on your finger tions, see the picture. 


WELVE thousand English men 

and, women are rewriting the Bible. 
Not that they don’t approve of it in 
its present form: they are simply get- 
ting ready for the religious drive of 1920, 
to be known as the Bible Crusade of 
England. 

This Bible will be the largest one in 
the world—more than five feet high and 
three feet broad. Each contributor has 
been assigned a set of verses that he or 
she will write and sign. The King and 
Queen are going to do their share of 
the work. : a 

The book contains one hundred and 
seventy-five sheets of stout paper boards 
on which the verses will be pasted. It 
is sewn with twine and bound in rich 
Levant morocco leather. Twelve extra 
large goatskins were needed for the 
binding. 

When the Bible is completed it will go 
on a tour of exhibition in England, 
Canada, and Australia, and also in the 
United States. 


One Hundred Tons in a 
Lump of Steel 


“TT weighs a ton.” We used to say 

this when we wished to denote great 
weight. But a ton is a mere trifle 
‘today. 

Look at the steel ingot in the 
picture to the right. It weighs one 
hundred tons, and the three workmen 
who are guiding it are quite indifferent 
about it. 

The ingot was poured at Creusot, 
France, from three forty-ton furnaces, 
all working at the same time, to insure 
uniformity throughout. It was slightly 
conical in shape, and thus was easily 
lifted from the form. The crane that 
carried it off grasped it near the middle, = 
so that it wouldn’t be apt to slip This huge steel ingot weighs one hundred tons; it wes poured from 
through. three furnaces all working together, to insure uniformity throughout 
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After three years of stupendous effort the Leonardo da Vinci, an Italian war-ship that 
had foundered as a tesult of an internal explosion, was towed to its: dry-dock upside down 


Upside Down to the Dry-Dock 


HEN a huge vessel, such as a 
V \/ war-ship, is brought to the dry- 
dock upside down, one can 
imagine the magnitude of the calamity 
that caused the wreck. On August 
2-3, 1916, when the Italian war-ship, 
the Leonardo da Vinci, was resting at 
anchor in the channel of the Mar 
Piccolo, a fire broke out in the munition 
storesin thestern. Immediately there 
occurred a gigantic explosion, tearing 
two great holes in the vessel and 
causing it tofounder. More than two 
hundred seamen were killed, and 
twenty-one officers were among the 
missing. Subsequent inquiry attrib- 
uted the cause of the disaster to two 
Italian workmen employed in the 
arsenal, and the men were consequently 
shot as traitors. 

The holes in the war-ship torn by 
the explosion were about thirty-two 
feet in length and sixteen feet wide, 
and were open mouths into which the 
turmoil of swirling water poured, the 
inrushing currents causing the vessel 
to capsize. The turrets and upper 
works rested finally in the soft mud on 
the bottom of the channel. The keel 
and part of the bow remained above 
the water, the depth being about 
thirty-six feet, 


What would be the quickest way to 
get rid of the obstruction? At first 
the ship was regarded as lost. But, 
being in sheltered water not far from 
the arsenal, the officersin charge began 
to consider proposals as to how the 
wreck might be salvaged. One sug- 
gestion was to build a dike around the 
ship or to roll it over on the bottom 
until it assumed an upright position. 
The task of salving the war-ship was 
given to General Ferrati. He sug- 
gested that, instead of trying to turn 
the ship over, it could be floated in its 
unfortunate position, and upon this 
plan the work was started. 

Divers found that in “turning 
turtle” the ship had nearly severed the 
firing turrets. These were removed, 
and some of the cannon were raised 
from the mounts. Then the explosion 
holes were plugged. After this ex- 
tensive preparatory work, pumps 
removed the water from within the 
hull. The water was brought down 
to twenty-six feet in almost the entire 
ship, and the munitions in the central 
and foremost stores weresaved. Then 
a successful attempt to save the coal 
was made. 

The portholes and other openings 
had been plugged when the large rents 
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torn by the explosion were closed, and 
with the removal of the water came 
the next step—fioating the vessel. 
Compressed air was pumped into the 
hull, making it a huge caisson in which 
workmen could continue their work. 

After twelve months of stupendous 
effort the weight of the vessel, after the 
removal of its exterior detachable 
parts and its munitions and coal, was 
reduced from 24,000 tons to 18,000 
tons. Then eight cylindrical barrel- 
like tanks were employed to lift the 
ship from the bottom and make it 
ready to be towed to the dry-dock. 

Four tanks, each weighing four 
hundred tons, were attached to the 
bow, and four were attached to the 
stern to give the necessary stability to 
the ship while being lifted. The 
bastion of the second turret was re- 
moved with great difficulty during the 
lifting of the stern of the war-ship. 
When the decks, upside down, were 
cleared, the work of actually floating 
the ship in its curious position was 
completed, and the towing to dry- 
dock began. It was at the beginning 
of September, 1919, more than three 
years after the disaster, that the 
ship was finally towed upside down 
to its dry-dock. 


"hee diver is perfectly at home when he hits the 
bottom of the sea, but on the way down he’s as 
helpless in the water as a fish is out of it. Besides, some of 
his connecting tubes are apt to become twisted and put 
out of order. But a recent invention makes it possible 
for a diver to travel down comfortably in an armored car. 
The car is lowered from the deck of a scow by means of a 
powerful crane. 

This new diving-car is made of heavy riveted steel 
plates, and rests on four wheels—those in the rear, the 
drive wheels, being provided with treads. Inside there is 
a motor for propelling the car, tanks filled with oxygen, 


dopular Science Monthly 


To the Bottom of the Sea in an Automobile 


air, acetylene under pressure, an apparatus for regenerating 
vitiated air, tools, benches, and cots for the divers to rest on. 
Each diver wears a light, airtight suit and a heavy copper 
helmet. He carries on his back two steel bottles, one 
containing compressed air and the other oxygen under high 
pressure. Tubes connect the bottles with his helmet and 
thus supply him with air for breathing under water. The 
air he exhales passes into a tank on his back, and is re- 
generated by chemicals. Telephone wires are the only 
connection he has with the world above. 

On top of the car is a powerful searchlight to guide the 
diver while he works. 
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Turn the Crank and Clean 
Your Gloves 


AKING ice-cream ? You naturally ask this when 
you look at the picture below. He merely is 
using a new glove-cleaning machine, and he is the in- 


As he turns the handle a perforated 
blade within the container whirls round 
and stirs up gloves and gasoline; after 
three minutes the gloves will be clean 


He Knows How to Play with Fire 


LMOST anyone will tell you that gasoline explodes 





ventor, James West, 
of Jamaica Plain, 
Mass. 

As he turns the 
handle a blade with- 
in the. cleaner 
whirls around. This 
blade has long, nar- 
row perforations 
through which the 
cleaning fluid is 
forced rapidly. The 
blade revolves on a 
central shaft and ex- 
tends the full width 
of the container. 

You first drop your 
dirty gloves in the 
cleaning fluid—gaso- 
line will do—and 
fasten down the lid. 
Then you turn the 
handle for three or 
four minutes, and 
when you take out 





your gloves they If you want to ask the pilot questions when you travel 


v 


will be spotless. 


when ignited—anyone but Joseph Stubbers, of 


Cincinnati, Ohio. He correctly 
maintains that it is only the gaso- 
line vapor that explodes when 
mixed with the right amount of 
air; gasoline itself simply burns 
like oil. As long as you don’t let 
the gasoline mix freely with air for 
any length of time it will remain 
quite harmless. 

To demonstrate this, Mr. Stub- 
bers pours gasoline from one can to 
another, and touches a lighted 
match to the stream as it flows. 
It bursts into flames, but it does 
not explode. Then again he will 
light a match, take the lid off a 
full can of gasoline, and sink the 
match into it. It will actually 
sputter and go out as if the gaso- 
line were water. You see, no 
vapor had a chance to accumulate. 
Another one of Mr. Stubbers’ pet 
tricks is to set a can of gasoline on 
fire, and then blow into the spout 
of the can. The gasoline will 
flame up like a torch. 

On the other hand, he will pour 
ten drops of gasoline into a can 
and let it stand for an hour or so. 
Then he will approach it with a 
match at the end of a_ten-foot 
pole. Bang! The vapor explodes. 

Mr. Stubbers is a gasoline ex- 
pert and knows how to handle 
the stuff. 


(Right) Safe as 
long as the gaso- 
line fumes do not 
mix with the air 


He touches a lighted match to the 
stream! It does not explode, be- 
cause the vapor had no time to ac- 
cumulate—gasoline burns like oil 
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by airplane from London to Paris, write him a note 


Slipping a Note to the Pilot 


‘ OME, James!” says the man in the limousine, 
holding a speaking-tube close to his mouth. James, 


the driver, hears and obeys. But 
this means of communication won’t 
work in a passenger airplane. The 
pilot has his ears covered to keep 
out the cold wind; besides, the 
noise of the motor would drown 
speech. 2 

In the airplanes that make daily 
trips between Paris and London, 
the pilot and passengers com- 
munieate with each other by 
passing notes through an opening 
in the side wall of the cabin. * 

“How fast are we going?” 
writes a nervous passenger. A 
few minutes later the hand of 
the pilot comes through the open- 
ing with a reassuring note. 


High Cost of War 


! HE cost of war hag gone up even more 
rapidly than the cost of living. To win 
our independence cost us $18.88 per capita; the 
War of 1812 took only $14.64 from the pocket 
of each citizen; the scrap with Mexico cost a 
mere $2.48 per capita; the Civil War raised it 
to $81.58 per capita; while the World War, 
though the United States was in it a shorter 
time than its participation in previous wars, 
cost us $286 percapita. 2 _. 
The cost of war for the United States rose 
from $76,000,000 for the Revolution to $18,- 
000,000,000 for the World War. 
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Newest Automotive Ideas: 


The 1920 automobile 
Taking mother on vacation . 
aad Beline bienkee “aleng new accessories that 


the way was one automo- 
bile owner’s idea. He found 
it profitabls and be2eficiel 
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Driving at night 
would ke made safer 
if the motorist would 
wear this new clectric 
lighe on the back of 
his signaling hand 


SCREW -THREATED 
BRACKET 


COUPLING ~~ 
NUT 


COUPLING 
FLANGE ) 


Tube-flanging was formerly a 
difficult job. Now the special 


jaws quickly does the flanging 


jie <——- SCRAPING EDGES, 


This tractor wheel is really ~ SCRAPING EDGES 
a self-laying track. The e ; 


wheel rolls on a series of pads vr bo . We } / MANIFOLD 





John Fuchs, of 
Stamford, Conn., 
has invented a 
mechanism for con- 
trolling the fuel 
supply on automo- 
biles. It has a 
lock that the owner 
* can adjust to cut off 













DRAIN TO | fi 
CRANI-CASE ~~ 3, 












¢ : ‘ : For keeping the engine 
the gasoline supply A spider-like device having three out- lubes a its albice 
spread wheels over which the tire is this invention em- 
mounted permits the operator to rotate bodies a cially de- 
the unfinished tire under the grind- signed Siaon and a 


ing wheel and to tone down its tread separating chamber 
which purifies the oil 
before it is returned to 


the crank-case bottom 


This small motor-driven cultivator, con- Pneumatic tires on a motor-truck are not new, but a farm truck 


trolled from the handles, tills corners so equipped is not only new, but practical and economical. 
inaccessible to horse-drawn implements Its owner doubled his running time and reduced running expenses 
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pliers shown here hold the tubc, , 
while a turn of the screw at the .~ 


wrasse 


April, 1920 


from Signals to Tractors 


shows exhibited many zs pee eee, 
‘ower was short. e situs 


will promote economy ation was acute. Necessity 
required invention, and by 
using the trucks themselves 
the problem was solved 












Here is a. one-piece 
honey-comb radiator. 
No soldered joints en- 
ter into its construc- 
tion, which is effected 
by electro - deposition 


This piston ring pre- 
vents leakage by a tri- 
angular-shaped wedge 
ting interposed be- 
tween the two main 
parts of the ring 


THROTTLE AND NEEDLE / 
VALVE ROD AND LEVER |) 


aii, 


Springs break in even the 
best automobiles, and 
usually the newly fitted 
spring is stiffer than the 
others. A block of wood 
clamped under the old 
spring in the manner 
shown brings the car 
back to an even keel | 


This metal attachment makes 
the car driver immune to the 
headlights of an oncoming car, 
, besides enabling the other fellow 
i ae to have right road illumination 
A carburetor attachment that allows ad- 

justmentof the needlevalvewhiledriving 




















For hauling milk a specially built glass-lined steel tank of 900-gallon capacity He enjoys all the comforts of the in- 
on a five-ton truck chassis has been built. In principle it is simply a closed car; the idea embodies a cab 
giant vacuum bottle and keeps the milk cool even in the hottest weather built around the driving compartment 
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In Alaska reindeer are being raised for 
meat; a herd doubles itself in three years, 
making the business very profitable 


This baby reindeer will soon be branded 
—not with a branding-iron, but with an 
aluminum button fastened in its ear 


We'll Soon Be Eating Reindeer 


LARGE shipment of frozen reindeer recently arrived 
at Seattle from Alaska. The United States began 
raising reindeer in Alaska twenty-five years ago. As they 
increased they were given over to the natives under the 
supervision of the Bureau of Education. From a few 
hundred head imported from Siberia, there are now about 
200,000 reindeer in the northern territory, valued at 
$6,000,000. They double every three years, though many 
of them are slaughtered for home consumption. 

Reindeer cannot be branded like cattle, because their 
hair is very thick and is shed every year. When the 
reindeer calf is a few weeks old, an aluminum button about 
the size of a ten-cent piece, bearing the mark of the owner, 
is fastened into its ear, and every deer-owner has his mark 
or number on the tag. White men have recently gone into 
the business of raising reindeer in Alaska. They will 
improve the stock, and if possible breed off the horns. At 
present the large horns of the reindeer take much of the 
animal’s vitality. 
The horns are used 
for making knife . 
handles, but the 
production of 
meat.is more es- 
sential at present. 

Canada is also 
going into the 
reindeer business. 
The great terri- 
tory lying north 
of the agricultural 
belt is to be made 
a vast reindeer 
pasturage. White 
moss is the prin- 
cipal food of the 
reindeer. 

It is estimated 
that Alaska and 
northern Canada 
together have a 
grazing area of reindeer feed 
for 40,000,000 reindeer. The 
country is of tremendous ex- 
tent, and has the advantage 
of being a natural refriger- 
ator for at least seven 
months out of the year. 
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Compare the size of the man on the farther side of _the 
turntable with the size of the propeller to get a clear idea 
of the enormous size of the machine described above 


Popular Science Monthly 


Off with His Head! 


Bee the Lord High Executioner! She is 
shown here all ready to behead a chicken—not 
with an ax, but with a small-sized guillotine invented 
by Mr. Frank S. Rece, of Dallas, Tex. The 
chicken’s head is fitted into a groove. 
Press down quickly on a handle at 
the top of the device, and down 
comes a sharp blade and off comes 
the chicken’s 
head. Then the 
handle springs 
back to its origi- 
nal position. 
Mr. Rece con- 
siders his inven- 
‘tion especially 
adaptable for use 
by women, who 
he says are not 
usually skilled in 
chicken-killing. 
The guillotine 
method seems 
to us more ac- 
curate and hu- 
mane than the 
ax method. 


A miniature guillotine has been 


invented for killing chickens. All 
you do is press on a handle, and 
a sharp blade beheads the fowl 


Machining a Monster Propeller 


HE United States ship Leviathan is the biggest ship 

afloat at the present time, and its screw propellers are 

of correspondingly monstrous dimensions. Casting and 

finishing so gigantic an object is no child’s play and requires 
machinery equally gigantic in size. 

The accompanying picture shows the extension boring 
and turning machine in the Philadelphia shops of a promi- 
nent ship and engine building firm. On the table ready for 
the process of machining, is one of the Leviathan’s monster 
propellers. 

The “table” on which the propeller is fastened is far from 
being an ordinary 
table. It has a 
diameter of 1614 
feet and a weightof 
2 41,000 pounds. It 
aa , turns on a spindle 
a 26 inches in diam- 
eter and will carry 
a weight of 300,- 
000 pounds. 

The _ tool-bear- 
ing arm of this 
monster machine 
weighs 35,000 
pounds and has a 
maximum swing 
of 33 feet 4 inches 
and a maximal 
height under the 
tool-holders of 15 
feet 2 inches. 
The boring bars 
have a down feed of 84 
inches. 

Separate motors control the 
sliding motions of the differ- 
ent parts of the machine. 
The main drive is accom- 
plished by means of a 50- 
horsepower motor. 


Apri, 1920 ° 


Here Is a Perfect Woman 


ENUS de Milo has a rival, Miss 
Rosalind Smith of Los Angeles. 
In fact, Miss Smith outclasses 
Miss Venus in being able to ex- 
hibit two perfect arms. 

Here are the measurements 
of the Los Angeles entrant 
in the perfect figure contest 
that is always going on: 
weight, 121 pounds; height, 

63.5 inches; arm reach, 64-8 

inches; breadth of shoulders, 

14.7 inches; depth of chest, 

7.5 inches; girth of neck, 

12.3 inches; girth of waist, 

25 inches; girth of thigh, 

21.7 inches; girth of right 
ealf, 13.1 inches. 

Miss Smith says that her 
perfect figure is due to nine 
hours sleep each night out- 
doors, deep breathing, light 
exercise, and the foregoing of 
eandy, cake, ‘and pastry. 
Women’s magazines, please 


copy. 


























The engine of the 
truck turns a drum, 
winds a cable, and 
pulls the logs up 


This is Miss Rosa- 
lind Smith, of Los 
Angeles, famed be- 
cause of her perfect 
figure. She sleeps 
nine hours daily and 
doesn’t eat candy, 
cake, or pastry 


The Truck that Does 
Its Own Log-Loading 


NE man ean hoist a load of 

logs upon a truck with the 
greatest ease if he possesses a 
log-loading device like the one 
recently invented by Reginald 
Foster, of Hot Springs, Ark. 

The loader is a mass of 
chains, gears, pinions, joints, 
shafts, a clutch, a brake, and a 
drum. 

Power from the motor is im- 
parted through the transmis- 
sion to a drum, which thereupon 
revolves. A cable attached to 
the drum has at its other end 
the chains that are looped 
around the logs. When the 
drum revolves, the cable winds 
around it, and the logs come up 
the inclined plane on to the 
platform of the truck. The 
clutch is then disengaged and 
the chains are released and sent 
down the incline for more logs. 

If, on the way up the incline, 
the logs should turn and refuse 
to roll properly, the clutch and 
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The traveling butcher shop is the latest plan for fight- 
ing the high cost of living; the butcher pays no rent 


Pork Chops for Sale! 


“CS TRAWBERRIES!” ‘Umbrellas to mend!’’ Added 


to these street cries you may soon hear, “‘ Pork chops 


for sale!” One butcher found it cheaper to buy a large 
truck than to pay the high rent asked for his store and 


now he peddles his meat. 

He turned the front part 
of his truck into an icebox 
and the rear part into a 
counter. Every morning he 
motors to market, getting 
back in time to start over 
his route at nine o’clock. In 
the course of a day he covers 
a distance of about six miles. 
Not only does he eseape high 
rent, but he needs no delivery 
boy. And his customers are 
saved the trouble of going 
after their meat. 


He Wears His Family 
History on the Roof 


a OW many wives have 
you?” 

If you asked a native of 
Kamerun this question, he 
would simply point proudly to 
the roof of his house. There you 
would see two or three heads 
impaled —not real ones, we 
hasten to explain. 

Every time he acquires a new 
wife or child, he puts up a head 
—a large one fora wife and a 
small one for a child. At the 
end of the line-up there is a 
specially large head to repre- 
sent himself. 

How simple is the task of the 
husband-hunting girl in Kame- 
run. When she sees a man she 
likes, she follows him home and 
gives his roof a hasty but com- 
prehensiveinspection. Ifthere 


brake could be applied, and the 
logs straightened and started on 
their way again. 


The heads on the roof of a Kamerun citizen 
represent, not victims, but wives and children. 
He adds a new head for every new member of — 
his family; therc’s also a big one for himself 
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are too many wifely heads al- 
ready there, she wastes no more 
time on him. 





If you don’t like a wrist-watch, try a 
belt-watch; it is just as convenient 
and the women don’t wear them—yet 


Now the Belt-Watch 


HERE’S no denying the fact 

that wrist-watches are handy, 

but there are still many men who 

fight shy of wearing them, because 

women also wear them. Such men 

will be glad to hear of the belt- 
watch, for men only. 

A loop is attached to the back of 
your watch and you run your belt 
through the loop, holding the watch 
upside down when you doit. When 
you wish to see the time, simply raise 
your watch up from the bottom. 

But doesn’t this unnatural up- 
side-down position affect the works 
of the watch? “No,” says one 
enthusiastic belt-watch wearer; “my 
watch gained an hour a day when I 
wore it on my wrist, and now it 
keeps excellent time.” 

The swinging of the arms seems to 
upset a watch more than fone 
standing on its head does. 


while a seaplane re- 
quires only a strip of 
clear water. Now 
comes an American in- 
vention reviving an 
idea utilized by the 
Germans during the 
war, the invention of a 
landing gear that en- 
ables a flying-boat to 
come safely and grace- 
fully down upon solid . 
ground, 

The new Sperry sea- 
plane is equipped with 
a collapsible landing 
gear. This new ar- 
rangement was designed 
to permit it to alight 


Early Bureau of Standards 


IKE us, our ancestors bought 
and ate oats, peas, beans, and 
barley. And they were just as 
anxious to get full measure for 
their money as we are. But 
they did not have a government 
bureau to set accurate standards 
of weight and quantity. What 
did they do? They went down 
to the market-placeand measured 
out the grain in great stone meas- 
ures like those below. Every- 
body used these measures, and 
thus they became a “bureau of 
standards” for the village. 

The stone measures in our pic- 
ture are located in the town of 
Gruyere, Switzerland, and they 
are supposed to be the sole sur- 
vivors of their kind in Hurone 
today. 





Centuries ago our ancestors used stone meas- 
ures like these for measuring out their grain 


Taking Your Good Road Along 


NLIKE an automobile, an airplane requires but a 
; small. portion of ground smooth enough to run upon, 





On water or on land, equipped with suitable landing gear of 
boat or wheels, this Sperry seaplane glides safely down 
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The deadly fumes that rise as the 
oxyacetylene torch burns its way into 
brass do not affect this welder at all 


Masks for Welders 


EADLY fumes from an oxy- 

acetylene torch, as it burns its 
way into brass and melts it, no 
longer hold terrors for J. A. Hen- 
dricks, an expert welder in a Seattle 
shipbuilding plant. Formerly he 
used from twelve to fourteen hours 
for a job that now requires only from 
six to eight hours. 

Hendricks now wears a gas-mask 
like those used in the war. Without 
the mask he was forced to recuperate 
for two days after doing a day’s 
welding. 

Hendricks is considered the most 
skilled welder on the Pacific Coast. 
To him falls the delicate task of 
welding the brass tail-shafts on big 
steel steamships. This operation 
must be one hundred per cent per- 
fect. Other welding jobs may pass 
with slight flaws, but not so ve the 
tail-shaft jobs. - 


with You 


both on sea and on land, and is an innovation of much impor- 
tance in the development of the manufacture of seaplanes. 


When one of these 
flying-boats finds itself 
high and dry over the 
land, and must come 
down for fuel or repairs, 
or for any other reason, 
the pilot does not fear 
crushing his boat on 
the hard ground. He 
merely pulls a lever 
lowering the landing 
gear, the wheels drop- 
ping down beneath the 
boat. 

Then the machine 
runs along the ground 
to a graceful stop, like 
a true amphibian of 
its kind. 


Apru, 1920 


Biediviesl Slaves of Whistle and Lamp 


How an Australian mystified English newspaper men 


N a hall near Tottenham Court 

Road, London, Captain Alan Rob- 
erts, an Australian, succeeded in When Captain Alan 
bewildering half a dozen London news- Roberts blew a po- 
paper men who ought to have known lice whistle this 
more about elementary electricity epee ae 
than they did. As it was, there was lay figures were 
nothing to restrain them from cabling seated, ran about, 
to America the news that Captain stopped, and 
Roberts has invented an unheard-of a comets 
piece of mechanism that performs arene 
miracles. 

Captain Roberts blew a 
police whistle. A miniature 
motor-car containing two lay 
figures stopped and turned in 
response to the blast. Then 
Captain Roberts played a 
ray of light upon the motor- 
car. The mustache of one 
of the lay figures twitched in 
a very lifelike way. At the 
same time chimes were rung 
by an instrument in the 
corner. A newspaper rep- 
resentative amused himself 
by blowing a whistle at the 
correct pitch and causing 
two lamps with electric bat- 
teries to flash. 

' Radio amateurs who read 
the POPULAR SCIENCE 
MonrTHLy will hardly be 
mystified by these proceed- 
ings.. They have seen Chris- 
tian Berger’s engaging elec- 
trie dog, which leaped out of 
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to release a spring or lever, 
the possibilities are endless. 

It is upon this principle 
that Captain Alan Roberts 
has built histoy. The police 
whistle merely affects a tele- 
phone transmitter concealed 
within the motor-car, causing 
the electromagnet to release 
the driving mechanism of the 
car. 

As for the experiment with 
light, that of course recalls 
the work of John Hays 
Hammond, Jr., in this coun- 
try. Everyone knows that 
selenium changes in electric 
resistance with the amount 
of light that falls upon it. 
John Hays Hammond built 
an electrical dog propelled 
by electric mechanism in 
which selenium was included. 


a little kennel when they 
clapped their hands. They 
know that a loud sound may 
80 jar a telephone transmitter 


Captain Roberts completely mystified the newspaper men 
when he made a set of Westminster chimes ring by tuming 
a beam of light upon them. But anyone familiar with selen- 
ium (an element which varies in electrical conductivity with 
the amount of light that falls upon it) knows how it was done 


When he turned on a pocket 
flash lamp, the dog would 
follow the light as unerringly 
and as instinctively as if it 


that it will cause a wave of 
electric current to flow through the electromagnet, or in 


were alive. 


Captain Roberts, of course, uses selenium in the same 


some case a relay, and cause the electromagnet or the relay way to produce the effects that made his spectators gasp in 


astonishment. 


It Squeaks But Doesn't Sc Scratch 


NGLAND is considering the use 
of a new pen that is made of steel, 
quill, or reed, and is cut down to a 
broad, soft nib. No separate pen is 
needed. The child inks the nib and 
writes with it. 
The pen moves as smoothly over the 
page as a paint-brush. As the child’s 
writing improves the nib is gradually 
cut down until it becomes a point. It 
may be cut to any angle. 
A small metal spring on the under 
surface of the nib retains much of 
the ink gathered at the first plunge 
into the ink-well, and thus a 
second dipping is 


toact. Ifthe jar is great enough to cause the electromagnet 












not needed for Fred is using a 
quite a while, reed pen that is 
Why didn’t we cut down to a 


2 . broad flat writi 
learn with this end, not a nt 


kind of pen? 
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Breaking Records at the 
United States Mints 


URING last year the mints of the 

United States established a new 
record for speed by turning out 838,- 
911,195 coins for this and foreign 
governments. This was over 240,- 
000,000 more coins than were minted 
in the year 1918. 

In American money the number of 
coins was 738,642,000, and their value 
was $20,777,000. Included in this 
coinage were 3,679,000 half dollars, 
15,104,000 quarters, 54,529,000 dimes, 
76,395,000 five-cent pieces, and 588,- 
935,000 one-cent pieces. 

The coinage for foreign countries 
included 9,440,000 pieces for the 
Philippines; 10,000,000 pieces for 
Siam; 3,000,000 pieces for Salvador; 
850,000 for Nicaragua; 3,200,000 for 
Venezuela; and 20,750,000 for Peru. 
























Machines do our adding and subtracting for 
us now. Tap, tap—pull. The adding- 
machine operator strikes two number keys 
and pulls a handle. Down comes the figure 
in black and white. She repeats this until 
she has come to the end of her column 


The shoemaker in his dirty, untidy 
shop called it a day when he had turned 
out one pair of shoes. His work was 
tedious, yet it required skill. He 
is here sewing the sole to the uppers 
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Were the Good Old Days as 


\. More work, longer hours—not many people 


. Photographs © by the 
Two, nine, seventecn— 


the bookkeeper on his 
high stool used to add up 
all the long columns of 
figures on his ledgei; if he 
did not happen to be very 
alert he usually finished 
with a difference and had | 
to start all over again 

















Here’s the way we swept 
our floors—in the days be- 
fore the vacuum cleaner. 
The dust rose from the 
carpet and settled down 


upon everything in sight 


ne ee” 


Shoes are now made by machinery, one set of machines 
turning out six hundred pairs a day. This is the machine 
that does the pulling and nailing of the soles. The man 
who works the machine learns his job in a very short time 
and eams as much in a day as the old-time cobbler 
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April, 1920 
Good as They Are Painted? 


would really want to go back to them 






American Photo Service. 

The tailor of today 
handles fifty suits at a 
clip. He uses a powerful 
cutting-machine instead 
of sheare, guiding it by 
meansof ahandle. Inspite 
of increased production, 
the price of asuit has dou- 
bled in the last few years 













But the vacuum cleaner swallows all the dust 
it raises out of the carpet; the dust is digested 


in a large bag, from which it can be emptied 
at leisure. Dust-caps and bungalow aprons 
are unknown in the house of the vacuum 
cleaner; its owner can always be dressed up 


Two by two, the tailor used to cut out your suits; he did it 
with a pair of long shears. If his hand was steady, your suit 
fitted well around the neck; but you never could be sure that 
he wouldn’t stay out late the night before he cut into yours 





The old-time farm-hand smoked as he milked. 


Modern milking is done by machinery. The cows are lined 
up and held in place by metal bars that fit alongside of 
their necks. The attendant then attaches the milking 
machines and the milk is drawn into the pails. They are 
completely covered and no dust or dirt can get at the milk 
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Both milk and ashes fell into the pail, as 
well as several inquisitive flies. Perhaps the 
flies were extracted before you got the milk 
but they left their germs behind them 


Standardized Bodies for Motor-Trucks 


HE problems that have held back 

the more general development of 
side-dump bodies for motor-trucks in 
the past included so mounting the 
body that the contents could be dis- 
charged far enough to the side to clear 
the rear wheels; a low height to 
permit hand shoveling from the 
ground; a positive control of the body 
at the moment of dumping and re- 
turning; and the absence of easily 
damaged mechanism. 

These problems have been solved in 
a new line of standardized bodies, one 
type of which is shown herewith. 
They are offered in all sizes, from one 
yard cubical capacity to five yards, 
and can be used to earry all kinds of 
bulk material, such as sand, stone, or 
cement, or even lumber. Each body 
of the line is made of steel, is low 
enough to permit loading by hand 
from the ground, and may be oper- 
ated either by a hand-crank or by 
power from the truck engine. 

In operation, the body is first 
carried sideways and slightly elevated 
on the side opposite the dump until 
the center of gravity of the load 
comes at about the point where the 
body tips. Then the slotted elevat- 
ing cams come into action, and the 
body tilts to an angle of forty-five 
degrees, which is sufficient to dump 
nearly all bulk materials and lumber. 


The hybrid airplane-railway passenger car. 


The side of 
the body acts 


as a gate and oe 
automatically eS 2 
folds down par- 


allel with the 
body bottom. 
In the hand- 
operated type, 
twelve turns of 
the dumping 
crank will bring 
the load to the 
tipping point, 
and similarly 
twelve turns in 
the reverse di- 
rection will bring it back again to its 
normal position. 

When it is desired to manipulate the 
body by the engine power, a chain- 
driven take-off is provided from the 
truck gear-set. A safety release 
prevents damage to the body should 
it strike an obstruction. 

The body mechanism is entirely 
above the truck-frame, so that no 
chassis changes are necessary to fit it 
on practically any make of truck. 







Instead of being driven 


by a locomotive or an electric motor, the new car is run by an airplane 
propeller, the motive power being an engine whose fuel is benzol 


Driving a Passenger Car with Wind 


“C*OUNDS like an airplane,” one 
might say when he hears the 
novel railway coach coming down the 
track. The whirring sound of a 
propeller cuts the air while the sound 
of wheels travels down the rails—a 
strange combination! 
During the severe coal shortage in 
Europe an inventive genius conceived 
the idea of a powerful gasoline-driven 


engine equipped with an airplane 
propeller, being fitted to a specially 
built car. The powerful thrusts of 
the propeller draw in the air, and the 
car is sent over the rails at a speed of 
fifty miles an hour. 

Forty people can be accommodated 
in the wind-driven passenger car, en- 
joying an airplane-like ride safely on 
the surface of the ground. 


G2 


Dumping problems for trucks 
have been solved by a stand- 
ardized body which, operated 
by the engine, dumps the load 
from one side. At the right is 
shown the dumping apparatus 
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The airplane type fan adapted to 
your Ford concentrates the air cur- 
rents and whirls them over the en- 
gine, thus affording additional cooling 


* 


The Two-Bladed Airplane 
Fan for Automobile Engines 


NE adaptation of airplane en- 

gineering experience gained in the 

war, and now applied to the automo- 

bile, is the two-bladed airplane engine 
fan shown above. 

While the old type of fan is so 
constructed that most of the air 
currents slip off the blades, the airplane 
type concentrates the air currents by 
means of the peculiar spoonlike shape 
of the blades. The air currents are 
thus concentrated into a_ shaft of 
swiftly moving cool air that bathes 
the engine, keeping it and the cooling 
water at the proper temperature. 


April, 1920 


He Made His Dream of a Noiseless 


(rr of the early builders 


of gas-engines was a 
man with a dream: a 
noiseless engine. Frank E. 
Covey, of San Francisco, 
worked ceaselessly until he 
produced the object of his 
dream. His combined re- 
ciprocating and turbine en- 
gine was designed to get rid 
of the roar of the exhaust. 
In this engine the exhaust, 
instead of being shot into the 
open air or through an expensive 
muffler, is turned on to the rim of the 
flywheel or runner, into pockets just 
close enough together to cut the out- 
going burnt gases into such small units 
that after the pocket passes the port 
there is no more pressure, and there- 
fore no report or noise. . 


In passing the exhaust port, the 
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~ROSS HEAD AND he 
CONNECTING RODS- 


A cut-away view of Frank E. 
Covey’s gasoline engine. 
Note the absence cf compli- 
cated parts and the pistons 
that function upside down 


doing good ? 


By Fred Gilman Jopp 


RE the PoPULAR SCIENCE MONTHLY’S prize contests 
Well say they are! Our recent con- 


test, “What Can Be Done with the Exhaust of a Gasoline 
Engine,” discovered, in the invention of the first prize 


winner, Frank E. Corey, a new light-weight noiseless gaso- 
line engine that will—if its inventor's claims are true— 
revolutionize the automotive and aeronautical industries. 
Already it has caused enough stir to induce engineers of 
foreign countries to investigate.— EDITOR. 





force of the exhaust striking into these 
pockets sends the flywheel at a tre- 
mendous speed with no back pressure, 
since the rim of the flywheel travels so 
much faster than the reciprocating 
piston that the flywheel with its 
pockets becomes a scavenger, allowing 
no carbon to form anywhere. One 
reason for this is that no part is 
dipping in oil to splash more lubricant 
into the cylinders than necessary, 
thereby burning up money and burn- 
ing on carbon. 

The fan vanes cast into each side of 
the flywheel form a double fan 
blower, which discharges the drawn-in 
coo] air upwardly and directly into the 
inclined cooling rings of the cylinders. 
These vanes keep the entire con- 
struction cool without water; there- 
fore no radiator, no piping, and no 
danger of freezing. By closing the air 
intake the engine can be run as cool 
or as hot as desired. These are al] 
features that will appeal] very 
strongly to the airplane builder. 

For the airplane, when the 
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Engine True 


propeller becomes the balance 
wheel to a great extent, the 
engine can be built at about 
one and one quarter pounds 
to the horsepower, and the 
amount of weight done away 
with will eut down the weight 
of the power plant more than 
60 percent. For more power, 
an engine of four to six 
cylinders may be doubled 
by placing another unit on 
the same base and con- 
necting the whole to the main shaft. 
Every moving part can be oiled from 
the outside through sight-feed lubri- 
cators. 

Any piston can be removed without 
interfering with the others. Should 
an accident occur to one cylinder, 
the piston can be disconnected and 
removed in less than five minutes, 
and the engine started again without 
it, with the engine still in perfect 
balance. 

In cost of construction the engine is 
in a class by itself. So many features 
absolutely a part of other engines have 
been found unnecessary in this one 
that anyone acquainted with the cost 
of building high-grade machinery will 
readily see the difference in expense. 

In automobile construction, the near 
future is going to demand a ear built 
on smaller and lighter lines. This 
noiseless light-weight turbine is here 
to supply that requirement. 


Every moving part can be oiled from the outside through sight-feed lubricators. Should a piston or 
cylinder become injured, it can be removed in five minutes and the engine operated without it 
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Let the Wood-Pincher 
Pile the Wood 


HEN there is a cord of 

wood to put away, what 
a saving of time it would be if 
one’s arms could suddenly take 
on the power of the giant 
“‘wood-pincher,” developed as a 
labor-saving device during the 
stringency of war-times! This 
mechanical wood-lifting machine 
is just what the average boy 
would like to possess when the 
time comes to pile wood. 

Great numbers of tree-trunks 
to be lifted and moved ordi- 
narily demand the labor of 
many men. Somewhat on the 
principle of the “steam shovel,” 
the metal jaws of the huge 
wood-pincher open above the 
piles of logs, snap together upon 
them, and take nearly two 
hundred logs for a full “bite,” 
then close tightly their iron 
teeth, and, guided by chains, de- 
posit the logs in place 





Milking the Peanut 


D® you like peanut butter? Then you certainly should 
like peanut milk—and it is much cheaper than cows’ 
milk. A half-cup of peanut kernels will produce a pint 
of milk that is far richer in fat and protein than is the 
milk of a cow. 

Professor George Carver, of the Tuskegee Institute, 
in Alabama, conducted the experiments that led to 
the discovery of peanut milk. He says: 

“Whenever you find an animal product you will find 
its counterpart in some vegetable.” 

Except for its nutty taste, peanut milk is very like 
cow’s milk. It will sour and curdle, and when churned 
will produce buttermilk. It may be used in making ice 
cream, and in flavoring coffee and chocolate. 

If not convenient to keep a cow in the back yard, 
raise peanuts! Cultivate a taste for peanut milk 
and start a cheap dairy. 
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Safety First—Out Comes 
the Fuse 


FUSE-REMOVER that elimi- 
nates the danger of a shock 
when pulling out fuses is the new 
device of a Waterbury, Conn., 
man. When a fuse of this type 
has been in place for a long time 
it may be rather hard to remove, 
but with this new device the work 
becomes simple. 

The jaws that grasp the fuses 
are made of hard fiber, which in- 
sures goodinsulation. The frame 
is of hard wood. The device is 
placed so the jaws open around 
the fuse until the handle is 
pulled; then the jaws tighten and 
withdraw the fuse. 


Spare the Seed and Spoil the Flax 


ie Europe seeds are removed from flax by hand in order to 
preserve both seed and fiber. But this method is too slow 
for the American flax-grower: he does it by machinery. The 
flax is held between two rotating rollers and the seeds are forced 
out. They fall down a chute directly behind the rollers, and the 
straw is withdrawn intact. 

Flax has been called the most valuable plant that is grown 
because of the diversity of its uses. From the straw is derived 
the linen fiber from which all linen goods is made, from the 
coarsest materials for upholstering purposes, to the finest 
table linen. 

Linseed oi] is pressed from the seed, and this is the chief in- 
gredient of paint, linoleums, and oil-cloths. From the solid 
mass that is left after the oil is extracted, oi! cake, which 
is a valuable stock food, is manufactured. Oil cake is also 
used in the manufacture of fertilizer. 


This New Field-Gun Burst on Test 


eeceniny a new type of field-gun just designed was fired at 
one of the army proving stations, with the result shown in 
the photograph. The piece was first tested for strength by 
firing an extra heavy charge. As the gun passed thistest satis- 
factorily it was considered safe, and the board of officers who were 
conducting the test crowded around to watch the firing. On 


’ about the fifth shot the gun exploded, hurling pieces in all 


directions, and leaving only the carriage intact. 

The piece of metal held by ‘one of the spectators is part of 
the gun barrel. Pieces of this character were hurled among 
the bystanders, but fortunately there were no casualties, though 
one officer had his overcoat cut by a fragment. Experts who 
examined the wreckage attribute the accident to a flaw in the 
metal. 

Why the gun didn’t burst on the high-pressure proof charge in- 
stead of on a low-pressure shot will probably never be explained. 
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Heating Rivets in a New Way 


i man who stands upon a steel 
girder overhanging a dizzy street- 
chasm, and whose job it is to demonstrate 
his ability to toss red-hot rivets to an- 
other workman, has more than or linary 
interest in the new type of furnace de- 
signed for the heating of the rivets. 

In five minutes he can create in this 
furnace a temperature of 3000° F., one 
quarter as hot as the sun. With the 
flame burning its brightest, he can 
swing the furnace on a crane and lift it to 
any position desired. He can keep a 
number of rivets on the hearth just 
beyond the play of the intense heat, and 
in a wink of the eye bring any of them 
to a glowing temperature merely by 
raking them under the flame. 

Kerosene is the fuel used in the fur- 
nace. It is transformed into a gas and 
blown by compressed air at a pressure of 
eighty or ninety pounds to the square 
inch, and the furnace is said to operate on 
34 of a gallon an hour. It is claimed that 
the flame burns without hydrogen and is 
therefore non-oxidizing, so there is no 
danger of burning up the rivets or tools 
left in the heat of the flame. 


Removing the Cherry’s Pit 


HERRIES may be pitted in the ma- 

chine shown below in this fashion: 
First, pluck off the stem and fit the up- 
right cherry in the curved base of the 
pitting-machine; then press down on 
the handle and force the pit out through 
the hole in the center of the base. A 
spring sends the handle back to its 
original position. 

Owing to the sudden falling off of the 
cocktail business, however, we fear that 
many a young cherry will have to go 
begging in the future. 
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He Shoots His Toy Airplane from 
a Gun 


po! Off goes the gun, and out shoots 
a toy airplane. It travels grace- 
fully through the air for about two hun- 
dred feet and then drops gently to the 
earth. 

The gun is made like an air rifle, except 
that there is a slit in it running from the 
trigger to the nozzle. And inside there is 
a strong spring attached to a small catch 
that slides back and forth through the slit. 

The boy attaches the tail of the airplane 
to the catch and drags the airplane down 
toward the trigger. The spring contracts 
and is caught by the trigger. After he 


has aimed the gun he pulls the trigger. 
This releases a spring and the airplane 
shoots off. 

Since the toy is neither gun nor air- 
plane, but a combination of both, it 
might be ealled an airplane-gun. 


House-Moving by Motor-Truck 


V HILE many New Yorkers pay 

two hundred dollars a month for 
a first-class four-room apartment, it 18 
said that in Cincinnati one can buy a 
four-room house for that price. Not 
that Cincinnati has anything to do with 
it. The government built the houses, at 
a cost of fifteen hundred dollars each, for 
the workers in munitions plants in the 
neighborhood. 

The munitions workers having gone 
elsewhere, these houses are now being 
sold. But they must be removed by 
their new owners within sixty days. 
That explains why on the roads leading 
out from Cincinnati may often be seen 
great trucks lugging the houses away. 

Each of the four-room houses is 
equipped with electric-light wiring and 
fixtures, and an excellent bath-room 
and kitchen, together with the neces- 
sary plumbing. 


Trying Out the Seeds 


[8 these days of under-production, the 
parlor-table seed-tester proves its 
value. 

The tester is provided with a bottom 
tray, which not only protects the user 
from dirt and drippings, but which also 
makes unnecessary any further attention 
after the first operation. 

On the bottom of the tray is a blotter 
over which there is a pad that holds and 
supplies the necessary moisture. This 
pad is perforated with compartments, 
and in these the seeds to be tested are 
placed. 

The testing is best done in late winter 
or very early spring, as usually too little 
time remains to be sure of the quality of 
the seeds if the gardener waits for 
the planting season. 





Monster Cun Under the Sea 


Carrying a 





© International Film Service Co. 
Now that we have peace, doubtless this submarine 
with a 12-inch gun is prepared to see that we keep it 


HE British submarine M-1, which mounts a 12-inch 45-caliber 
e gun, is the most powerful undersea craft in the world, and 
represents a new idea in naval warfare. 

It was completed in August, 1918, just before the end of the war, and 
was to have been used in convoying merchant ships which might have 
been attacked by enemy light cruisers. As a matter of fact, the M-1 
has never been in action. 

This unusual craft is 200 feet long, and has a displacement of 2,000 tons 
and a speed on the surface of about 16 knots. There is the usual recoil 
arrangement made for the big gun, but despite this the submarine goes 
back about ten feet in the water, from the recoil, whenever the gun is 


fired. 


Sunken Ships Lifted with 
Air-Bags 


METHOD has been devised and success- 
fully tried by which sunken ships can be 
salvaged with comparative ease. Instead of 
using heavy steel tanks whose weight must 
be added to the lifting force employed, the 
new way is to place fabric bags in the hull of 
the vessel and inflate them with air. To 
augment the effect, a number of bags may be 
attached to the outside of the hull. 

The bags are made of very strong rubber 
water-proof canvas, are from 30 to 40 feet 
long, and displace from 50 to 100 tons 
of water. 

There is no difficulty in placing them 
inside the ship’s hull. They are flexible and 
can be folded to fit a small space during 
transportation, in this respect being very 
different from the more clumsy steel tanks 
ordinarily employed. 

In order that the compressed air within 
the bags will not be forced to the bursting- 
point, each bag is provided with an auto- 
matic blow-off valve. When placed in the 
ship the bags are flat and lie against the 
girders, and the vessel begins to rise when 
sufficient air has been blown into the 
bags. 

Since the bags are placed just where the 
greatest weight is encountered, the ship can 
be lifted without any severe strain on the 
structure—a very great advantage over the 
old method. 

The first vessel to be salved by this system 
was the steamer Main, which had been sunk 
by a German submarine in Luce Bay, off the 
coast of Scotland. The bags displaced one 
hundred tons of water each, and weighed 
only one ton complete. 

Larger bags are being made, and it is 
rumored that the Lusitania may be raised 
from the bed of the ocean by this system of 
air-inflated bags. 
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Perhaps the Lusitania will be raised by air-inflated bags. 
placed in the ship flat; when they are inflated with air, the ship rises 
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It Is Midsummer Now in 
Northern Mars 


EEN through a telescope, the bright planet 

which everyone notices in the east after 
sunset appears as an exceedingly interesting 
object. It is Mars, the mystery world. 

Just now the earth observers see Mars in 
the height of its northern midsummer. The 
polar snow-cap has melted to its smallest, and 
many of the curious dark markings seen upon 
its yellow deserts and called ‘‘canals” have 
vanished under the sun’s persistent rays. In 
the far southern region of Mars midwinter pre- 
vails, and as the planet is observed through 
the rest of the year the coming of spring in 
the southern hemisphere will be witnessed. 

It is strange to look across the gap of more 
than 50,000,000 miles and see the changing 
seasons displayed upon another world! On 
April 21 Mars will be in opposition and on the 
27th it will be closest to the earth. 

The distance of Mars from the earth at the 
present time, is about 15,000,000 miles greater 
than it is possiblefor the planet to approach, but 
it is closer than during the opposition of 1918. 
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Let the Truck Lift It 





An electric truck equipped as a crane. It is 
here shown in a position for hoisting heavy 
objects, the hoisting structure having been 
unlatched and drawn down the vertical bars 


EN men tugging at a 4,000-pound weight may 
finally be able to move it to the desired spot; 
but the work of all ten can be done very expedi- 
tiously with one of the new crane-trucks. Easily 
the electrically driven truck travels over to the 
pile of heavy machinery, extends its sinewy arms, 
picks up the massive weight, and swings it around 
in the most cramped quarters of a storage room, 
setting it down in the exact spot intended for 
stacking. At the present high cost of labor, one 
can imagine the expense of employing men to do 
the work that this clever piece of mechanism 
can do. 

The truck has a two-wheel drive tad a four- 
wheel steer equipment, and is capable of being 
made into a four-wheel steer truck. The cost of 
operation varies, of course, with the facilities for 
charging the batteries, but under normal con- 
ditions the crane-truck can be oper- 
ated for one hour, moving a load of 
4,000 pounds, at a cost of about ten 
cents, including the operations of 
starting and stopping. 


A Bath-Tub for 
Sun-Baths 


OR certain skin diseases the 
curative power of sunlight 
has long been recognized, and 
many people who have availed 
themselves of no_ stronger 
remedy than sun-baths have 
been restored to health. Realiz- 
ing this, an enterprising doctor 
of Brittany has constructed a 
special type of bath-house. It 
is designed to collect the sun- 
light even when the sun is low 
and its light weak. 

A lens is arranged to follow 
the motion of the sun, and to 
concentrate the rays upon the 
Patient, who is hidden from 
view in the bath-cabin. The 
cabin itself revolves and the lens 
brings the rays to bear upon 
any part of the body desired. 


© American Photo Service 


She’s a Dog-Catcher 


EXT time you pick up a stray dog or cat and 
send for the wagon to take it away, don’t be sur- 
prised, when you hear the dog-catcher’s wagon, if a 
woman jumps from the front seat, runs up the steps, 
and rings your door-bell. 

During the war the shortage of men dog-catchers in 
American cities made it necessary to hire women to 
take their places. 

In the picture below you see Mrs. Laura Dietrich, 
one of Denver’s dog-catchers, putting a poor little stray 
pup into a pen. The pens in the pound are quite 
desirable from a dog’s point of view. There is a clean, 
comfortable bed in each pen, and even a chair for 
visitors. 

Lost dogs and dogs that never in all their lives had 
any owner are placed side by side. If, within a 
certain length of time, no one claims or asks for any 
dog in the pound, alas! he is killed. 
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He owns his home; it’s a trolley car. 


In the shortage of men dog-catchers brought about 
by the war women came to the rescue. 
Denver’s dog-catchers putting one of the pups in his pen 


Here is one of 
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It’s a Trolley Car 


ND the landlord raised the 
rent again! But Thomas 
O’Mara refused to pay it. 
He took his rent money, 
bought an old trolley car 
with it, and made the trolley 
his home. 

The motorman’s box is now a 
kitchenette, and the inside doors 
of the car will shut out the 
fumes when Mrs. O’ Mara cooks 
corned beef and cabbage. The 
seats along one side continue to 
serve as seats, but those on the 
other side are used to support 
the table and beds. The car is 
curtained off into separate 
rooms. There are windows all 
around, plenty of fresh air, sun- 
shine—and no rent to pay! 
What could mortal wish for 
more? 

We do not know where Mr. 
O‘Mara keeps his trolley car, 
but probably a_ kind-hearted 
neighbor offered his side yard. 


The kitchen is out in the 
motorman’s box, and the other rooms are curtained off inside 
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Things New for All the Members of _the the Household 















Why not introduce some 
of these labor- savers? 


An armful of small bundles that are 
always slipping is no longer neces- 
sary, now that many grocers supe 
ply their customers with heavy | 
wrapping-paper shopping-bags 
that have strong cord handles 


When cleaning house, Attach this scones ine 


Ee : = : == = : : —S—————— \ , ’ i] 
\ | 
put birdie in the yard beneath your soap-dish p 


= —f 


You are tempted to buy more when 
you can carry the things so easily 
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Replace the bristles in an old shaving-brush 
Pour some paraffin in a glass, sink into it a with a small sponge: it takes readily to lather 
wire cage containing absorbent cotton anda 
wick, and use for a night-light 


You can leave this candle lighted. 


Wess — 
| When it has burned low, the 


snuffer will drop automatically 





This broom’s Japanese ‘ = J A German preserving out- 
inventor claims that the “Bake in a hot oven,” says your recipe, and you turn up fit provides a water-jacket 
Joint enables the user to the gas. But how can you be sure that your oven won’t with a steam cover. The 
dig in corners conveniently get too hot? Use this automatic temperature regulator jars are easily handled 
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The portable belt conveyer has found a wide range of usefulness in loading and un- 


I : : f Th f thi - 
loading cars and trucks and in storing material such as coal, coke, sand, and gravel watiat Bees, oi aa Srape 
the babbitt metal bearings 
that are used in shaft- 
door lighting appa- hangers and journal-boxes 


It is a portable out- 












ratus, which weighs 
only forty pounds, 
producing a powerful 
white light at low cost 


“This ammeter affords the only means of 
testing the condition of adry-cell. Con- 
tact may be made directly tothe battery 


(Right) Emery wheels partly cov- 
ered with a hood, which catches 
the dust from the tire casing and 
then draws it off through a blower 





In manufacturing boots, those 
made with the so-called friction 
lining stick to the lasts. A 
portable boot-stripping machine 
removes them quickly and easily 



















|| (Below) Useful alike to } 

the farmer, motorist, | ete 
|| and home mechanic is | ; 
the six-in-one toolcom- || "-—~§ 
bining a vise, an anvil, | 
an emery and buffing | 
wheel, a drill, and a | 
| pipe vise. It weighs | 





The foot treadle of this lathe runs the 
entire length of its frame, thus permit- 
ting convenient operation from anyposi- 
tion. Tool-rest and tail-stock have 
unusually large bearing surfaces which 
insure great rigidity and accuracy 





Car rails were formerly ground by 
hand, a long and tedious operation. 
Now the big traction companies 
supply their men with an electric 
motor which drives a flexible shaft 
attached to a rotary grinder 














In a sudden shower, a protector made of adjustable 
bars and canvas is quickly erected on the bus-top 


Caught in the Rain 


OU are sitting on top of a bus, enjoying 

an early warm spring day, when a sudden 
shower comes down. What happens if you can’t 
find a seat inside? 

But buses may soon be equipped with rain- 
protectors like the one shown above. In fair 
weather, the protector slides into place beside the 
seat and is hardly noticeable. It is simply a combi- 
nation of jointed metal bars and rolled-up canvas. 

When it rains the bars are extended, the canvas 
unrolled, and the seat will be well protected at 
front and side fromtherain. Since the bus moves 
forward, there is no need of protecting the back 
of the seats. And the side toward the aisle is left 
open, so that passengers can get out without 
trouble. 
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She’s Made of Wood and a 
Thousand Wheels 


YGMALION made a statue, loved 

it, and it came to life for a short 
time. But that happened centuries 
ago. Dr. Nixon, of San Francisco, 
has built a statue answering to the 
name of Isis. She reclines on a divan, 
gorgeously clothed, and spends most 
of her time playing on a zither. She 
knows sixty-four tunes. 

There is no gray matter in her pretty 
brown head—just wheels, a compass, 
and bottles of colored liquid. In her 
bosom are more than three hundred 
wheels, and in her entire body more 
than athousand. She is a mechanical 
masterpiece. Dr. Nixon has spent 
twelve years putting her 
together and he says she 
can do nearly everything 
but speak. 


Isis, an image 
carved by theman 
at her side, can 
play sixty-four 
tunes on her zither 
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Safeguard the Children by Foot-Printing Them 


RE you afraid your child will be nizing the value of the finger-print as a 
kidnapped? Have the boy foot- means of preventing forgeries. 
printed! Thus has the Bertillon sys- a will was read to the beneficiaries, 
tem of finger-printing criminals been their approval was attested by their 


expanded and the new method of 
identification been made to apply to 
lost children who are too small to give 
the police any information about them- 
selves. The method also is service- 
able in maternity hospitals, where the 
matter of identification of children 
might become complicated. 

Anxious mothers who fear their 
children might be lost or kidnapped 
may take them to-the police station to 
have foot-prints made. Examine the 
skin of your hand under a magnifying- 
glass and you will see many ridges and 
furrows. No two people are provided 
by nature with similar finger- or foot- 
prints in the matter of pattern or 
minute details in the ridges where the 
perspiration glands have their open- 
ings. “By their foot-prints ye shall 
know them,” might be an adaptation 





finger-prints attached to the docu- 
ment. A finger-print beside the signa- 
ture on a check would make forgery of 
the writer’s name an impossibility. 





of the old saying, the little ridges of 
hands and feet providing the only 
absolute means of identification known. 

The Chinese were pioneers in recog- 


Foot-print of a twen- 
ty-months-old boy. 
The police could pick 
him out of any num- 
ber sf lost children 
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Foot-printing a boy for identification if he should be. lost 
orkidnapped. The child’s foot is brought in contact witha 
surface evenly inked, and it is then evenly impressed upon 
a sheet of paper. The ridges in the skin on the bottom 
of the foot furnish unmistakable details of identification 
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HEN you emerged 

\) \/ from the measles your 
room was fumigated 

so that the rest of your family 
wouldn’t catch ’em. Just so, 
when part of a tree becomes 


diseased, the other trees are 


also fumigated so that they - 


won't catch disezses. 

But fumigoeting rooms and 
fumigating trees are vastly 
different jobs. By closing the 
door you can shut off a room, 
but in order to fumigate a tree 
you must put a tent around 
it to shut it off from its neigh- 
bors. 

What is the quickest, easi- 





Fumigating a Sick Tree 


A balloon drops a tent over it and the deadly parasite-killing fumes are released 


By P. Schwarzbach 


est, and best way of accom; 
plishing this? 

Mack Swain, of Los Angeles, 
will tell you to drop a tent 
over the tree by means of a 
captive balloon. 

Perhaps you have heard of 
Mack Swain. He is a well 
known slap-stick moving- 
picture comedian. He has 
recently patented his idea of 
fumigating by balloon. 

The tent is hooked to the 
balloon, which is moved until 
it is directly over the tree. 
Then the balloon is lowered. 
The tent opens like a para- 
chute, and settles comfortably 








Insects were ruining a fruit tree, and the owner decided to fumigate it. 
captive balloon with a tent hooked to it was brought directly over the tree 
and lowered. The tent opened up like a parachute and settled over the tree 
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The tent was fastened into place 
and then deadly fumes were released 
inside of it; the insects and their 
eggs were quickly killed, whereupon 
the balloon carried its tent away 


over the tree. The balloon is 
then unhooked and starts back 
for another tent for another tree, 
while the tent it left behind is 
fastened to the ground. 

Hydrocyanic acid does the fumi- 
gating. It is a deadly volatile 
poison, and as it fumes away it 
kills ali the insects on the tree, and 
even the insects’ eggs. This acid 
is also known as Prussie acid. 
It has the seductive odor of peach 
blossoms. 

When the tent is securely fas- 
tened, the tanks of hydrocyanic 
acid are shoved underneath it 
and opened. After the fumes 
have done their deadly work the 
balloon is brought back to the 
scene of action, the tent is 
hooked on again, and away the 
balloon goes to another tree. 

Mack Swain, the inventor of 
this device, is not the only 
moving-picture comedian who is 
interested in it; for Chester Conk- 
lin, who spends his working hours 
trying to dodge pies, dough, and 
soft tomatoes, has bought a forty 
per cent interest in the patent. 


Buzz-z-z—You Forgot the Light 


ID you. ever 
hear the story 
of the man who left 
anelectriclight burn- 
ing on the day he 
started on a trip 
around the world? 
When he returned it 
was still burning— 
and he had to sell 
his house to pay 
the bill. 

There has recently 
been invented a 
switch that makes it almost impossible 
to forget to turn out the light. It is 
intended primarily for cellar, attic, and 
closet lights, although it is equally 
serviceable elsewhere. 

As soon as the light is turned on, a 
gentle buzzing begins, continuing until 
the current is switched off. The device, 
which is merely a combination of an 
ordinary snap switch and an alternat- 
ing-current buzzer, is easily installed 
and soon pays for itself. 


The Postman Brought 
This Wall-Paper 


ATHER BUCCI, a Califor- 
nian, has papered a room 
with 105,000 stamps coming from 
thirty-five nations. Three designs 
compose the walls: one from ceiling 
to picture-molding, one from picture- 
molding to chair-level, and another 
design from the chair-level to the 
floor. The design includes the Ameri- 
can and Italian flags, all in stamps. 
It took Father Bucci about ten 
years to collect the stamps, and 
another six months to arrange them. 
















From the minute you turn on this switch 
till you turn it off, its partner will buzz 
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Here is the mech- 
anism, showing 
the strip of film 
upon which is re- 
corded the voice 
that announces 
the hours. 
horn projects the 
sound upward 


In about five min- 
when this 
clock speaks the 
quarter - hour, 
everyone in the 
room will start 
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It Tells the Time in Words 


oe HREE o'clock!” 
This clock does 
not strike. It speaks 
and tells you the hour 
and even the quarter- 
hours. Such is the 
marvel of an English 
clockmaker. 

The mechanism of 
the clock is connected 
with a film on which 
has been recorded the 
human voice. The film 
moves so that a phono- 
graphic arrangement 
connected with a horn 
operates when the hour 
or one of its quarters 
is to be announced. 

In the ordinary pho- 
nograph the stylus, or 

“needle,”’ travels around 
the grooves of a cylinder 
or disk upon which the 
sound waves have been 
Tecorded. In the speaking 
clock the needle is station- 
ary, resting upon a strip 
of film, which travels over 
a drum, and with slight 
latitudinal motion it fol- 
lows the oscillations of the 
sound waves 
upon the film. 


The 


Outdoor Moving-Picture Shows 


a ERE come the movies!” This 

is the shout of the children in 
country villages when they see a 
certain motor-truck coming down the 
road. Indeed, traveling movies are 
now common in Europe, because day- 
light is no longer an obstacle 
to outdoor shows. 

The invention that made 
this possible is based upon 
the construction of a screen 
which absorbs the rays fall- 
ing upon it while transmit- 
ting the rays from the other 
side. 

With such a screen, all 
that is required is to keep 
the light from the outside 











Pasted on cloth so 
it can be removed, 
this wall-paper rep- 
resents ten years of 
stamp-collecting 


Here is the traveling “movie,’’ showing a picture in 
full daylight as it appears on the side of the truck 
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from mixing with the light of the 
image on the side from which it is 
projected. This is done by enclosing 
the projecting apparatus in a light- 
tight compartment. The invention 
lends itself to many applications. 





Showing a moving picture on the 
wall of a room in broad daylight 


recordec’ . 
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It Simplifies the Cutting of Circles in Glass 


AVE you ever tried 
tocut a circle out of 
a plate of glass, and if so 
how did you succeed? 
The surface of the ma- 
terial is so smooth that, 
even if your glass-cutter 
were fixed to a compass, 
it would not enable you 
to cut a clean circle 
unless a special arrange- 
ment were made on the 
order of an interesting 
invention that has just 
been patented. 
The operation of the 
device is simple. The 
plate of glass to be cut is 


laid on a table and the. 


upright standard of the 
cutter is securely fast- 
ened. An arm extends 
from this standard, ter- 
minating in another up- 
right tubular standard 
‘from which extends a 
bar bearing a scale in 
half-inches. 

The glass-cutter is at- 
tached to this bar, and 
rotates around the sec- 
ond standard, which is 
clamped down by the 
little spindle-head on top 


= 








The left hand tums a spindle-head, which clamps 
the standard down upon the plate of glass, while the 
right hand acjusts the position of the glass-cutter 


The right hand now prepares to swing the cutter 
around the standard to sweep out the circle. By this 
new device you can cut glass quickly and accurately 








the circle is to be six 
inches in diameter the 
cutter is slid outward on 
the bar threeinches along 
the scale, and with a 
sweep of the hand the 
gless can be quickly and 
accurately cut. 

Decisive. action, the 
accurate sweep of the 
hand, and the right pres- 
sure are demanded of 
the glass-cutter if he 
would make a perfect 
“out.” 

The mechanical ar- 
rangement of the com- 
pass enables one to give 
just the right pressure 
bearing upon the glass 
while he sweeps out the 
circle. The device being 
clamped to the table in 
a fixed reletion to the 
position of the sheet of 
glass makes it possible to 
cut duplicate circles with 
the utmost economy. 

Every circle will come 
from the same portion 


_of each plate or sheet, 


and there will be no 
haphazard = guesswork, 
resulting in loss of 


of a strong spring. If 











During the recent coal famine, when government regulations 
would have reduced the working hours and put many employees 
in idleness, at least one enterprising manufacturer succeeded in 
overcoming the difficulty. With gas engines and a steam road- 
roller, sufficient power was generated to keep the wheels - 


material, 


When Coal is Short Run the Factory with Tractors 


—— se 





of industry turning. Outside the factory building the heavy 


road-roller did the work of the electric motors. Inside the 
building the gas engines did their duty, keeping the machines 
busy. Several tractors were also used to drive generators, 
and these furnished electricity for lighting the entire plant 
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Hitting the Moon with a Rocket 


Professor Goddard of Clark College plans to fire off a 
cracker right under the nose of the man in the moon 


FEW menths ago the plausibility 
of reaching the moon was con- 
sidered in these pages on the basis of 
some calculations made by the French 
aeronautical engineer Robert Esnault- 
Pelterie, who showed that the most 
compact explosive known did not 
carry within itself sufficient energy to 
convey it to the - 
moon by its own 
power. 

Now Professor 
Goddard of Clark 
College, Worces- 
ter, Mass., comes 
forward with com- 
putations and ex- 
periments that 
cast an entirely 
new light upon 
the situation. In 
the first place, it 
is to be observed 
that, in order to 
reach the moon, 
it is not necessary 
that the explosive 
employed should 
possess sufficient 
energy to carry 
the whole of its 
weight to our sat- ° 
ellite. For, as a rocket proceeds on 
its course, it continually discharges a 
part of its mass, so that only a fraction 
is earried ine whole distance. 

Secondly,—and this is where the 
significance of the recent computations 
and experiments appears,—it has been 
found by calculation that the.velocity 
of the gases issuing from the rocket, by 
which velocity the kick is produced, 
has an extraordinarily great influence 
upon the amuunt of explosive required. 
Professor Goddard has succeeded, in 
his experiments, in raising the velocity 
of the gases discharged by the rocket 
from 1,000 feet a second, the best 
performance of ships’ rockets now on 
the market, to 7,000 feet a second. 
The best rifle hurls its bullet out of 
the barrel with an initial velocity of 
less than 3,000 feet a second. | 

The full significance of this can be 
appreciated only when we consider 
some actual figures. So, for example, 
Professor Goddard’s computations 
show that in order to kick one pound 
from the earth to the moon requires, 
under the most favorable circum- 
stances, an explosive charge of 602 
pounds. This is assuming a velocity 
of 7,000 feet a second for the gases 
discharged by the rocket. But if we 
were restricted to a velocity of 1,000 


By E. F. Richards 


feet a second, as in the ships’ rocket, 
the charge required, per pound carried 
to the moon, would be the seventh 
power of 602—that is to say, 14,290 
million million tons! 

It will thus be seen that Professor 
Goddard’s improvement in the design 
of the sky-rocket has, at a single step, 


Here are two forms of Professor 
_ Goddard’s rocket. Note in each 
case the tapering nozzle, the 
fundamental feature of the inven- 
tion, by which the efficiency of the 
rocket is raised from the best 
previous record, namely two per 
cent, to sixty-four per cent. The 


drawing on the right shows a 
double rocket, the fuse of the small 
upper rocket projecting into the 
charge of the large lower rocket, 


so that the small rocket is fired off 
at the moment the charge in the 
large rocket is exhausted. The 
drawing on the left shows a type 
of rocket in which the charge is 
divided into a number of separate 
cartridges, which are fired off one 
after the other. The ignition is 
effected by a battery and induction 
coil. In the head of the rocket is 
placed a gyroscope which keeps 
the rocket pointed in one direction 





transferred the enterprise of hurling a 
missile to the moon from the class of 
utterly impractical dreams to the 
domain of entirely feasible and even 
comparatively light tasks. 

The principal feature of Professor 
Goddard’s improved type of sky- 
rocket is the-tapering nozzle, designed 
on the principle of the turbine nozzle, 
so as to utilize the work of expansion 
of the hot gases. This design has in- 
creased the efficiency of the rocket 
from two per cent, the best perform- 
ance attained hitherto by any rocket, 
to sixty-four per cent, exceeding by 
far the record of even the very best of 
internal-combustion engines. : 

For the present we may leave out 
of consideration the plan of anything 
like a personal visit to the moon—the 
chief difficulties here are physiological, 
net physical. But we can, if we 
want to, reach out a 
long arm and tickle 
the moon, as it were. 
Here a new problem 


arises. Suppose we 
send a rocket to the 
moon. How shall . 


we know whether our 
aim has been true 
and the shaft has 
gone home? =Pro- 


84 


fessor Goddard has not only worked 
out the problem on paper: he has 
conducted experiments to furnish the 
experimental data required. 

It would, of course, be impossible to 
follow the course of such a small body 
through the 240,000 miles that sepa- 
rate us from the moon. But the rocket 
could be made to 
carry a charge 
of flash - powder 
arranged to go off 
when it hit the 


fora) RECORDING 
i moon’s dark sur- 


DEVICE 


face, the event 

being brought off 

eoricn about the time 
of new moon. 

Sie And the amount 

: of flash - powder 
1~ EXPLOSIVE required can be 
f= DISKS easily determined 
by a simple ex- 

} TAPERED periment. Pro- 
COMBUSTION fessor Goddard 


found that one 
fifth of a grain of 
powder made a 
flash plainly visi- 
ble at a distance 
of two and one 
fourth miles. To 
produce an equally visible effect at 
the distance of the moon would 
require, accordingly, a charge 
of about fourteen pounds. As- 
suming that the total weight 
of flash-powder, plus acces- 
sory apparatus, were four 
timesthis amount, the total 
charge of explosive re- 
quired would be about 
seventeen tons. Profes- 
sor Goddard’s invention 
is intended to carry aloft 
registering instruments 
and even cameras. 














No telescope can fol- 
low the course of the 
rocket; but a charge 
of flash-powder could 
be carried which would 
explode when it hit 
themoon’s dark surface 
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To Hit the Moon with a Rocket 


Professor Goddard, of Clark College, has invented a rocket that 
operates on entirely new principles, and that would make it 
possible to hit the moon. It has been estimated that with 
ordinary rockets it would take 14,290 million million tons of 
explosives to reach the moon. Professor Goddard’s rocket 
* requires only 602 pounds, because the gases are discharged, not 
at the usual rate of 1,000 feet a second, but at 7,000 feet. The 
fastest projectile hurled from a rifle has a velocity of less than 


3,000 feet a second, from which it is seen what a marked im- 
provement Professor Goddard has made. The total charge of 
explosive required to reach the moon would be seventeen tons, 
equal to the total weight of ammunition discharged by a battle- 
ship when it shoots off all its guns at once. In other words, 
Professor Goddard's improvement at a single step transfers the 
enterprise of hurling the missile to the moon from the class of 
impractical dreams to the domain of comparably simple tasks 
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Spring Cleaning the Automobile for Summer Economy 













UTDOORS na- - 
ture is dressing 
field and tree 

with new style 
greens. Indoors 
your wife serves the 
meals on the kitchen 
table and clutters up 
the floor with rolls 
of carpet—it’s mere- 
ly spring cleaning. 
Your share is await- 
ing you, so put on 
your overalls, go out 
to the garage, and 
take the car out of 
winter storage. It should be gone 
over at least once a year, to eliminate 
many of the summer troubles that 
result from lack of preparedness. 

To make a thorough job, it is best 
to start at the front of the car and 
work back to the rear axle. 


To Find the Leaks 
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First, disconnect the radiator from 
the car and take it off. Plug the inlet 
and outlet holes with wooden blocks. 
Stand the radiator on the floor and 
force water into it with a hose. If 





It isa simple matter to jack up the wheels 
of the car and lubricate the four springs. 
A thorough greasing at this time will 
eliminate all those annoying squeaks 


there are any leaks they will now be 
visible. Scrape these spots with an 
old knife and cover them with solder- 
ing acid. Then apply the solder with 
a soldering-iron. Wash out the radia- 
tor with a solution of hot water and 
washing soda, and rinse out with cold 
water from the hose a few times. 
Cover the gasoline line carefully. 
Disconnect the joints and blow into 
them with the tire-pump. This will 
remove any sediment and save a 
possible stoppage of gasoline later on. 
Examine the line for leaks. Some- 
times dirt works into the carburetor 
strainer and collects there. Wash it 
out carefully or it will cause trouble. 
Drain the old gasoline from the tank; 
it is no good now except for cleaning 
purposes, for its strength is gone. 


SO Pe Td 


By Fred Gilman Jopp 


Use the hand crank to determine the 


engine’s compression. You can tell by 
the ‘‘feel”’ of each cylinder whether the 
valves need regrinding. If they are 
ground at this time they will go for a 
long time in the busy season before 
they need grinding again. The fine 
grinding compound is best, since the 
coarse usually leaves in the valves 
deep ridges that must be ground 
out. 

Wash the engine carefully after you 
are through with the grinding opera- 
tion, or some of the compound will get 
into the cylinder walls and continue to 
grind into your expense account. 
Make sure that there is a clearance 
between the valve stems and lifters; 
otherwise the valves will not seat and 
there will be leakage. When adjust- 
ing the lifter, test for clearance after 
the jam nuts have been tightened, 
for the tightening of the locks may 
alter the adjustment. 


Taking Your Car in Hand 


Serious repairs on the ignition units 
must be taken to an expert. Don’t 
try to make them yourself. A study 
of your car’s wiring diagram will be 
valuable at this point, for with it you 
can trace each wire to its respective 
terminal. In- 
spect the 
spark-plugs 
for cracked 


porcelains; 
clean and 
adjust the 
points that 
should be 
spaced the 


distance of a 
thin dime 
apart. Ex- 
amine the 
wiring for 
rotted insula- 
tion, taping, 
and applying 
new wire 
when neces- 
sary. Clean 
and tighten 
all terminals 
and support- 


ing wires that lack 
proper fastening. 

Remove the cover 
of the ignition dis- 
tributor, and use a 
fine flat file tosmooth 
down the points, 
but don’t remove 
more metal than is 
necessary. Adjust 
them when you are 
finished using the 
gage provided for 
the purpose. 

Carbon _ brushes 
that stick can be 
loosened with a drop of gasoline; 
weak spring pressure can be increased 
by pulling the spring apart with the 
fingers. 

The steering wheel play may be 
taken up in the gears at the bottom of 
the steering-post. Tighten all knuckles 
and lubricate carefully. Should any- 
thing go wrong here when the car is 
under way, a bad accident is sure to 
result. 

Drain the transmission and rear 
axle assembly with two quarts of 
kerosene to flush out each casing, and 
refill with a standard lubricant. 

Go over the brakes carefully; clean 
them and fit new clevis pins if neces- 
sary. Adjust the brakes by jacking 
both rear wheels from the floor and 
allowing the engine to run with the car 
in high gear. See that both wheels 
stop the instant the brake is applied. 

Lubricate every part as explained in 
your instruction book. 

The differential, axle, and universal 
joints are difficult to get at, and are 
therefore often neglected. Get after 
them now and clean and lubricate each 
part carefully. 

Look over the chasses and body. 
Tighten all loose bolts and nuts. The 
front axle rarely needs attention, but 
if there is too much end play, take off 





Most “rattles” on a car are caused by just one thing—loosened 
nuts and bolts. Make it a point to ind and tighten each one 
individually, then you won’t be troubled with squeaks later on 
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Zcos Aids To Promoting 
Health, Comfort and 
Economy in the 
Home, 

eee Wall 

Thermometers 
To help you main- 
taln a temperature in 
your house conducive 

to good health. 


eos Bath 
Thermometers 
To enable you to get 
the most geod from your 
bath. 


Iker Home Sei ] 
Bake Oven Thermom- 
eter. Candy Thermom- 
eter, Sugar Meter 

The secret of accurate 

results in cooking. 

























Seoe Hygrometer 

To enable you to keep 
the humidity of the 
atmosphere in your 
home correct at all 
times. 


Seea Weather 
Barometers 

Forecast the weather 
twenty-four hours 
ahead with dependable 
accuracy, 


Spire Quality 
Compasses . 
To show you the right 
way in unfamlliar 
country. 




















Tos Fever 
Thermometers 
A necessity in every 
home. 
Heoa Office 
Ther mometers 
An aid in promoting 
business efficiency. 


(Ask Your Dealer) 
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The Thermometer 
The 100% Efficient 





Cook 


“My Wife’s strawberry jam” 
Oh, MAN, what eating ! 


HAT if one jar in a dozen “works.” No 
housewife is a failure because of that. 


But, suppose a canner putting up thousands of jars of 
preserves, or baking beans by the million, loses one jar or 
can in twelve. What would happen? Bankruptcy. 


How is it then that your old-fashioned home cook —your idea 
and mine of the world’s best, when it comes to ‘‘eats,”’ doesn’t show 


up 100% efficient and the professional canner does? 


Temperature Control. That's the answer. 


Formerly the housewife had to trust to 
experience, “guessing,” or “looks.” But 
today the canner and increasing thousands 
of modern housewives, cook by the ther- 
mometer —the secret of accurate results. 


When a corn canner, for instance, cooks, 
mechanical arms stir the corn in a huge 
kettle. A metal rod dips into the kettle 
too. It’s like your finger, that rod. It 
feels how hot the cornis. It expands and 
contracts with the slightest drop or rise 
in temperature and signals back to a valve 
on a steam pipe. ‘Turn off the steam,” 
it says if the corn is too hot; or ‘more 
heat,” if the temperature is falling. And 
the regulator responds instantly by moving 
a valve, 


That's the principal reason why one can 
of corn on the grocer’s shelf is as good as 
every other can of the same brand. 

In hundreds of the large canneries here 
and abroad Zeer Temperature, Indicating, 
Recording and Controlling Instruments are 
used. They are regarded as the standard 
of accuracy just as they are in hundreds of 
other industries, 

There are over 8,000 different kinds of 
instruments in the Jeee line. At the left 
we list Zees Instruments for home use. 
Ask your dealer about them. If he won’t 
supply you, write to us direct sending 
dealer’s name. Literature on any instru- 
ment or .type of instruments in which 
you may be interested will be sent you 
promptly. ” 


Taylor /nstrument Companies 
Rochester, N. Y. 
There's a Tycos or Tatar T heemamaler for every purpose. 
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the hub caps and adjust the bearing 
cones so that the wheels will turn 
easily without dragging. Fill the caps 
with grease. This will be forced 
through the bearings and will thor- 
oughly lubricate them. 

If when adjusting the wheels a 
grinding sound is heard in the bearings, 
take off the wheel. There may bea 
broken ball, a scored ball race, or a 
worn cone. Replace them with new. 


Look to Your Storage Battery 


Start the engine and note whether 
the ammeter. indicates the proper 
charge, that the lights are burning 
properly, and that the storage battery 
shows a strength of 1.275 at least. If 
the battery has been left on the car all 
winter it is ruined, and if it shows no 
strength or the plates have turned 
white, take it to a battery station for 
overhauling. Hold your hand at the 
bottom of the radiator to see if it 
gradually grows warmer—this denotes 


that the pump is working propétly. 
Pull the throttle wide open quickly to 
see whether the carburetor needs 
adjusting. Listen ‘carefully to the 
engine’s sound the first few minutes. 
An expert’ automobile and carriage 
painter can obtain the real “factory 
finish,” but it’s well to know how to do 
the work yourself and save the money. 
When the surface is in good condi- 
tion and it is desired merely to freshen 
the colors, clean off all dust, dirt, and 
grease with benzine or turpentine. 
Next sandpaper lightly to cut the gloss, 
and then apply one or two coats of a 
good automobile finishing varnish. 


How to Paint Your Automobile 


If it is desired to change the color, 
first thoroughly clean off all foreign 
matter with sandpaper, apply two 
coats of automobile enamel of the 
desired color, and varnish. 

When the surface is in bad condition 
and the paint has been chipped or 
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cracked, remove all loose particles and 
prime such spots with lead and oil 
primer, composed of lead in oil thinned 
with turpentine and a little Japan 
drier. Allow it to dry for twelve 
hours. Deep cracks and dents should 
be plugged with filler and knifed on as 
you would use putty. Allow to dry 
eight hours, and sandpaper level. To 
even up the surface, apply one or two 
brush coats of the filler and surfacer, 
eight hours apart, toning down each 
coat with sandpaper. 

Next apply one or two coats of good 
automobile enamel, and the job is 
done. If, however, an exceptionally 
high finish is desired apply a coat of 
automobile finishing varnish. 

These various treatments, will give 
your car a factory newness. 

Care in the operation of a car just 
after overhauling is as essential as in 
that of a new car. Don’t forget that 
it takes only a few minutes of careless 
operation to cause great damage to 
your automobile. 


Up the Amazon River with a Piece of Wire 


WO out of three of my canoes had 
gone under in the Rapids of the 
Devil, and with them had disappeared 
all my instruments, maps, and records. 
Seven out of nine in the party had 
been thrown into the whirling, roaring 
waters, and had just escaped with 
their lives. I had gone under four 
times, and had been carried a mile 
down the cataract before I was saved 
by grasping the low overhanging 
branch of a great tree that stretched 
far out over the waters. Fortunately, 
one of the boats had escaped, and by 
its use the struggling men were 
rescued. The accident had occurred 
about four miles down river from our 
starting-place below the falls of the 
Papagaio, near the Indian village of 
Utiarity. 

Utiarity consisted of a telegraph 
station, a storehouse, a few adobe 
huts, and about fifteen wickerlike 
structures in which the Indians lived. 
In the storehouse I found, to my 
delight, a copy of the nautical almanac 
for 1914, which I had left behind on 
our first start, an extra copy that I 
could spare at that time. I took this 
copy along, as reading matter, every- 
thing of that sort having been lost. 
Rather poor reading matter, and I 
little thought at the time how valuable 
it would prove later. 

As we journeyed down that inter- 
minable waterway, with its never- 
ending forest-covered banks, its many 
rapids and cataracts, I was often 
troubled to know just where we were. 
I had noticed that the sun was ap- 
proximately in the zenith. We were 
traveling north. At that time of the 
year, February, the sun was also 
traveling north. My nautical almanac 
gave me the position of the sun at 
noon at Greenwich. If I could find 
the time of apparent noon at our 
siiaday stopping-place, and also be 


By Anthony Fiala 


able to determine whether the sun was 
in my zenith, it would be a simple 
matter to compute our latitude; for 
the declination of the sun at Green- 
wich, corrected for the difference in 
longitude, would give me the latitude 





The wire was bent in the manner 
shown, and with the help of the sun 
the lost explorer found his location 


without further calculation. I knew 
our longitude, for I remembered the 
position calculated for Utiarity, and 
the river had flowed steadily north- 
ward, so that our longitude was 
practically unchanged. 

After thinking the matter over, it 
occurred to me that I had a small 
piece of insulated copper wire in my 
pocket. I had carried it there ever 
since I had found it hanging to the 
outside of a small telegraph hut along 
the line of the telegraph trail while our 
pack train was crossing the Divide. 
It was not in use, so I detached it, 
thinking that a good piece of copper 
wire should not go to waste.and that 
it might be of value to me later. It 
was! The insulation was burned off 
in our noonday cook fire, and I rolled 
the wire flat between two stones and 
bent it into the form of a square, with 
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one side prolonged as a plumb-bob, as 
shown in theillustration. A part of the 
wire was bent into the form of a handle, 
so that the contrivance could hang free 
and be acted upon by gravity. 

When the sun seemed near the 
zenith, I suspended the little square 
from the handle, with the top wire 
pointing north and south. If the sun 
was still a little toward the east, 
shadows from both the top and bottom 
wires would be thrown on a paper held 
below. When the shadow of the top 
wire covered that of the lower wire, 
giving only one thin shadow line, I 
knew it was apparent noon at that 
place. Noon having been determined, 
I turned the square east and west, 
that is, at right angles to its former 
position, in order to determine whether 
the sun was north or south of my 
position. If one thin shadow of both 
wires was projected on the paper, the 
sun was in the zenith, and I had only 
to pick out the declination of the sun 
for noon at Greenwich for the day 
from my almanac, and correct it for 
difference in longitude, to find my 
latitude. 

It was a great pleasure each noon- 
time, if the sun was shining, to work 
the little instrument of wire and 
determine my latitude. I had marked 
off the paper into degrees and half 
degrees on each side of a penciled 
meridian line, using the graduations of 
a compass owned by Lieutenant 
Loreado, the needle of which was just 
half the length of the plum-bob wire of 
my instrument. These degrees served 
as half degrees for the instrument. 

When we reached a point where we 
could meet with men again, I found 
maps, and was much pleased to see 
that several of the latitudes secured 
with the little rough instrument close- 
ly approximated the true latitude of 


_ our noonday halts. 
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Copyright 1920, by The Goodyear Tire & Rubber Co, 


100% Goodyear-Equipped—and the G.T. M. 


A growing conviction that the Goodyear analysis 100% Goodyear-equipped today—this is the re- 


plan gave promise of ending their continual trou- 
bles with belts led the Toledo Cider & Vinegar 
Company to have a single drive studied by a 
G. T. M.— Goodyear Technical Man—and his 
ae for a belt given the benefit 
of a trial. 


The G. T. M. did not say offhand, “Put on a 


Goodyear Belt.” His first request was to see the 
drive for which a belt was wanted. He studied 
the actual conditions under which the belt must 
operate. He figured pulley dimensions, center- 
to-center distances, operating speed required. 
He noted that a belt to be successful in this 
plant must resist the action of vinegar acid. 
In a word, he went to work on the principle 
that a belt is an integral part of the plant's 
production line. 


The results from the Goodyear Belt applied 


after this study made their own argument for an 
extension of the analysis to the entire plant. The 
G. T. M.-specified Goodyear Belt held the pulleys, 
where other belts—bought on the basis of taking 
whatever the jobber happened to have in stock— 
slipped, and lost power, and tied up units in 
troubles and delays that cost money. 


sult of expert study followed by the service that 
Goodyear Belts specified to their work always 
yield. On the press drives there are Goodyear 
Glide Belts. On the main-to-counter shaft trans- 
mission, and on pumping duty, are 5-inch, 4-ply 
Goodyear Blue Streak Belts—heavy, flexible and 
enduring. In line with the same principle of 
every unit's relation to the work of the whole 
plant, the G. T. M. specified 5-ply Goodyear 
Monterey Acid Hose for the conveying of the 
product pressed out under the action of the 
power carried by the belts. At the end of a full 
season's run, the Goodyear equipment shows 
practically no wear and has furnished new records 
for energy conserved and power transmitted. 


Single drive or entire plant, the G. T. M. looks 


at any problem put up to him in the light of its 
relation to profitable production. And the Good- 
year belt he recommends is chosen first for its 
ability to perform its part unfailingly, trouble-free, 
over a long period of economical service. The 
G. T. M.’s services are at your and your plant 
superintendent's command, without charge, Your 
profitand satisfaction from Goodyear Belts speci- 
fied on the basis of his analysis are ample as- 
surance of our return. 


BELTING + PACKING 


GOOD 


HOSE VALVES 


EL AAR 











i nciaras walls || 
are made thin as pa- 
per and not over 
1/16th of an inch 
apart. There are 24,000 
joints that may leak. 
“X" Liquid makes a 
permanent repair 
everywhere. Quicker, 
safer and more eco- 
nomical than solder- 
ing. 
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hundreds of dollars of expense. 


Overhaul the 


on | 
cooling system is 
being eaten away 


byRust. Thick layers 

i, of Scale bottle up engine 
' heat,causing steaming, overheating, 
scored cylinders, pitted valves and 
eager 

ejiminates and prevents Rust and Scale, 


Cooling 


System this Spring 


Use “‘X’’ LIQUID to repair all leaks and prevent 


new ones; 
and keep them out. 


OST car owners give the 
engine a complete over- 
hauling regularly—and unwisely 
neglect the cooling system. 
Yet the water circulating sys- 
tem directly concerns engine ef- 
ficiency. It is the breeding 
spot of much engine trouble. 


Along about midsummer, 
Leaks—Rusts—and Scale may 
cause your motor to work at 
about 50% of its efficiency! 


Do this today 


Flush the cooling system thorough- 
ly to get out the Joose Rust and 
Sediment. Then pour a can of “X” 
Liquid into the radiator. Leave it 
there a few days. This will clean 
the cooling system walls from Rust 
and Scale now present. Drain the 
radiator. Save the ‘X’’ Liquid by 
straining through cheese-cloth. Pour 
back the ‘*X”’ and no new Rust or 
Scale will form while the ‘X”’ is in 
the water. 


to clean out all Rust and Scale 
“X”’ cuts upkeep costs. 


Repairs leaks and prevents them 


The same “X” that eliminates 
Rust and Scale also repairs all 
breaks in any part of the cooling 
system — radiator, pump, around 
motor-head gaskets, even cracks in 
the waterjackets. Makes a perma- 
nent repair that stands 2000 pounds 
pressure. ‘‘3{” does more than solder- 
ing in quicker time and at far less 
cost. 

Not a radiator cement! 


“X”’ Liquid is a scientific chemi- 
cal process and must not be confused 
with radiator cements, flaxseed meals, 
or “‘dopes’’ in powder or liquid form. 

These may harm the system. “X’”’ 
positively improves it! Get ‘“X” 
Liquid from your dealer. Used by 
the U. S. Government, Standard Oil 
Co., Am. Tel. & Tel. Co., and others. 
Guaranteed to work—or money back, 


Large Size, $1.50 
will do a $25 
repair job! 
Ford Size, 75c 


Write for proof of how 
one can of X Liquid did 
a $150 repair job 


“*X’? LABORATORIES, 25a West 45th St., NEW YORK CITY 


Pacific Coast Branch: 450 Rialto Bldg., San Francisco, California. 


makes all water coolin 
LEAKPROOF -RUSTPROOF + 


stems 
PROOF 
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In these high-cost-of-liv- 
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The Packing-Box Turns 
Dressing-Table 


N adornment to any bedroom is 
this very useful dressing-table 


“made from a large packing-box. 


A packing-box 
about 3 ft. long, 
214 ft. high, and 
lor 1% ft. wide 
will serve the 
purpose. Set the 
box with the 
open end out- 
ward, as shown 
in the illustra- 
tion. Then nail 
enough boards 2 
ft. long on its 
top side to form 
the table-top. 
This makes a 
strong and 
roomy top. 

When papered inside with a pretty 
wall-paper, the box will serve admir- 
ably as a receptacle for shoes or small 
household articles. 

The top of the box is padded slightly 
and covered with cretonne, while cre- 
tonne curtains are fastened around the 
edge by brass tacks. 

A mirror and a glass shelf complete 
the dressing-table.—LUCcILE E. CLOSE. 


ing days a dressing-table 
made from a_ packing- 
box is very acceptable 


Keeping Small Bolts and 
Screws Conveniently 


HE illustration shows a tray to 

hold screws, rivets, brads, bolts, 
and other small articles of assorted 
sizes. 

It is made from a one-inch board 
and a collection of tin cans of medium 
size. The cans are cut lengthwise, 
leaving a tab on each side. These 


tabs are flattened out, and have holes 





Some old tin cans cut lengthwise and a piece 
of board make this handy screw and bolt tray 


punched in them. When square holes 
of suitable size have been cut in the 
board, the cans are tacked securely to 
the under side so as to fit beneath the 
holes. 

Sliding ways may be provided under 
a work-bench or a cabinet, and the 
trays made to slide in like a drawer. 
Each of the small receptacles being 
rounded on the bottom, small objects 
can be easily picked up with the fin- 


gers. 

If the hole in the board is a very 
little smaller than the can, small 
objects will not spill out, even when 
tilted.—H. F. GRINSTEAD. 
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Meeting the Gasoline Crisis 


N nineteen years motor vehicles have increased in number 
60,600%. Motor fuel production has increased only 1,500% 


AUTOMOBILES HAVE INCREASED FORTY TIMES 
FASTER THAN GASOLINE PRODUCTION 


To get more and more gasoline out of pe- 
troleum, oil refineries have had to lower their 
standards. Gasoline is getting heavier and 
heavier. It is more like kerosene this year 
than ever before; it will be still more like 
kerosene next year. 


But automobile engines are designed to 
burn the gasoline of five years ago—not the 
gasoline of today. They are hard to start; 
they waste fuel; they are inefficient. You 
can't burn big lumps of coal in a stove in- 
tended to use peacoal; you can’t burn the 
gasoline of today in engines designed to 
burn the gasoline of yesterday. 


Professor Fishleigh of Michigan Univer- 
sity has shown that out of a dollar's worth 
of gasoline most engines get only ten cents’ 
worth of useful work. 

Now the engineers of Chalmers 
Company decided several years ago that 
engines must be improved so as to burn gas- 
oline of today—not to waste it. Two years 
ago they gave the world the Chalmers Hot 


CHALMERS MOTOR CAR COMPANY, 


Spot engine with the Ram's-horn intake 
manifold. 


What is the Hot Spot? What is the 
Ram's-horn? 


Present day gasoline doesn’t vaporize 
easily—doesn't produce “gas,” Whole drops 
of gasoline are sucked into the cylinder 
through the intake manifold. In the 
Chalmers engine the gasoline, wholly or par- 
tially vaporized, strikes the Hot Spot before 
it enters a cylinder. Instantly the drops are 
changed into “gas.” Not raw fuel, but “gas” is 
fed tothe engine—something which will burn. 


The Ram's-horn intake manifold makes it 
easy for this pre-heated, completely vaporized 
fuel to enter the cylinders. It is shaped. like 
a ram's horn in order to get rid of sharp cor- 
ners. Every gas is composed of billions of 
molecules. Those in vaporized gasoline rush 
into the engine at the speed of 100 miles an 
hour. They must not be stopped suddenly 
by a corner. The Ram’s-horn makes it easy 
for them to enter the cylinders. 


DETROIT, MICHIGAN 


CHALMERS MOTOR CO, OF CANADA, LIMITED, WINDSOR, ONTARIO 
MAXWELL MOTOR SALES CORP., EXPORT DIVISION, 1808 BROADWAY, NEW YORK 


The Hot Spot and the Ram’s-horn do this: 


1. They make it easy to start. 
2. They give you more miles per gallon of gasoline. 
3. They reduce carbon deposits in the cylinder. 


4. They make it impossible for raw, unbuent fuel to drop down 
into the crank case and “cut’’ the lubricating oil. 
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MADE BY SANFORD MILLS 
SANFORD, ME. 


FTER years of scientific research 

and experiment Chase Leatherwove 

was produced to fill a much needed 

want—an appropriate and practical 
material for upholstery purposes. 


For Motor Car, Furniture, 
Carriage and Boat Upholstery 


Characteristics not found elsewhere have 
been given to Chase Leatherwove by special 
processes. It is the better upholstery 
material of today—durable—especially 
tough though phable—distinctive and 


rich in appearance; water proof; easily. 


cleansed; economical, 


Re-upholster with Chase Leatherwove. An 
inexpensive amount of Chase Leatherwove 
will do wonders. The results will please you. 


Like several other nationally known products bear- 
ing the “Chase” trademark, Chase Leatherwove is 
strictly a high-quality, reliable and honest production 
—backed by our reputation gained through seventy- 
three years of manufacturing leadership. 


Samples of this Better Upholstery material on 
request. Always demand Chase Leatherwave. 


Manufacturers of Trunks and Bags, Shoes, Books, 
Novelties, etc., are asked to see the several different 
grades of Chase Leatherwove, made especially for 
their use. 


L. C. CHASE & CO., BOSTON, 


NEW YORK DETROIT SAN FRANCISCO CHICAGO 


Leaders in Manufacturing Since 1857 


Other products of our mills: 
Chase Drednaut Motor Top- Chase Velmo Upholstery Fab- 
ping; Chase Plush Motor rics; Chase Furwove Fabrics; 


Robes: Chase Horse Clothing Chase Wexford Motor Cloths. 
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Selecting the Right Bolt at 
a Moment’s Notice 


HE construction of a bolt, nut, 
and washer rack that may be 
either secured to a wall or placed upon 
a bench is shown in the accompanying 
illustration. The washer rack con- 
sists of a piece of wood, A, about 2 by 4 
in., into which are driven pieces of 


4777 IRON RODS DRIVEN IN ——a 





With the rack here illustrated you 
can select immediately the par- 
ticular bolt or nut you desire 


\y-in. round stock corresponding in 
number to the different sizes or 
varieties of washers used in the shop for 
which it is built. 

The end pieces B B, cut from 1-in. 
wood, are nailed or screwed to the ends 
of A, and near the bottom a series of 
wooden bins are built in for holding a 
variety of‘bolts and nuts. The sizes 
of bolts and washers are marked on the 
edges of the rack, making it possible 
to select a wanted size bolt, nut, or 
corresponding washer in a moment. 


Two Useful Suggestions for 
the Motorcyclist 


MOTORCYCLIST of experience 

never goes out without having 
prepared himself for any emergency. 
He carries as many duplicate parts of 
his machine as is convenient, and he 
carries whatever tools may be neces- 
—- Een = 





= ae: 
A convenient holder for small parts made from 
a piece of inner tubing vulcanized at one end 





sary to put them on. Two helpful 
ideas are shown in the accompanying 
illustrations. 

One illustration shows a good way 
to carry such small parts as bolts, nuts, 
chain-links, and the like. A small 
length of an old inner: tube from a 
motorcycle is cut off, and one of the 
ends of this length is vulcanized to- 
gether. The parts may then be placed 
in this, and the open end of the holder 
can be folded down and secured by a 
rubber band—or, better still, by a 
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Why the Notches? 


The notehes or side vents in a Kelly 
Caterpillar tire are not put there for 
ornament. 























They serve a very definite purpose— 
several, in fact. 


They give greater traction. They 
enable the tire to grip the road surface. 
A Kelly Caterpillar can roll serenely over 
a road on which the ordinary tire would 
be helpless without chains. 


They greatly increase the tire’s 
resiliency. Ina Caterpillar the rubber 
displaced under load pressure has somie- 
where to go—and it ean go there quickly. 


The traction wave is practically 
done away with. It is broken every 
few inches so that it has little opportunity 
to damage the tire or hold back the truck. 

These are merely the advantages which 
the notches add to a tire that even with- 
out them would be in a elass by itself. 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT 


New York, N. Y. 
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“It’s a WDC? = 


The man who knows pipes is 
quick to recognize the finer 
points of a WDC. 


He sees earcful workmanship 
in every line. He appreciates 
the improved smoking qualities 
that Demuth seasoning gives. 


Genuine French Briar. 


Your dealer carries and re- 
commends the W DC. 





Wwe. DEMUTH & Co. 
NEW YORK 


World's Largest Makers 
of Fine Pipes 
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How to Make Wireless Instruments 
Alittle book that fully describes the construction of 
spark wireless instruments and apparatus. Just the 
thing for the amateur. Illustrated. Price, post paid, 25c, 

Book Depts » Popular Science Monthly 
‘est 39th St., New York City 


tWANTED 
Representatives in Every Factory 
Poosular Science Monthly keeps ebreast of the times fe new inveetions 
mee ereceiiee: Many ef the new ideas come from the ekilled works 
cate hat) representatlvos fs every factory in the country. It will 


POPULAR SCIENCE MONTHLY, 325 West 39th Street, How York 


$3 2 noch $4 WILL BUY 


A Beautifully Reconstructed 


TYPEWRITER 


With Every Modern Writing Convenience 


WRITE DAY FOR ILLUSTRATED CIRCULAR 
Explaining Try-Before-You-Buy Plan 
HARRY A. SMITH, 306-218 North Wells St., Chicago, II. 










Write today for our new 171-page book 

i) “The Power of Law Training. becarcite 
e map Or Proasare to every ambiti 

jebeat eitics thet ewait 











Write Today-zetmaeiemst 


American Sebcol ef Law 
1894 Meehettec Bids. Chicege, Iino 





saat ree a 


Pajamas & Night Shirts 


Phd 


et: N WGHTwear_o a Babrie oie 
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small catch such as might be taken 
from an old bicycle tool-bag. A. 
holder such as this will keep all the 
parts safe andclean: When folded up, 
it will fit in any corner of the motor- 
cycle tool-box. 

No special wrench need be carried 
for taking off such parts as are ordi- 
narily inaccessible to the monkey- 
wrench. The ordinary wrench may 
be used in con- 
junction with 
a pair of pliers 
in the manner 
shown in the 
illustration. 
Here the air- 
valve casing of 
the carburet- 
or is being re- 
moved when 
usually the 
wrench alone 
has not enough 
leeway to allow it to turn the casing 
at all. The head of the casing is 
simply grasped by the pliers, the 
monkey-wrench is fitted over the 
pliers near its joint, and by twisting on 
each of the two the parts may quickly 
be removed. 





A wrench, in conjunc- 
tion with a flat-nose 
plier, removes parts that 
could not be taken off 
by the wrench alone 


How to Make a Bench-Clamp 
that Will Hold 


HEN two boards are to be held 

together for any length of time 
and a screw clamp is not handy, build 
one like the following and it will do 
good service. 

Form a base of hard wood in about 
the proportions shown in the illus- 
tration, and set in two long screws 
somewhat farther apart than the 
pieces to be clamped together. Then 
whittle out two levers of hard wood 
about 34 in. wide in the middle and 








ULC. ror SI 
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A clamp that is very easy to make and very 
serviceable to have about any work-bench 


slightly tapering toward the ends. 
One side is straight and the other 
slightly curved. Set these between 
the screws and place the pieces to be 
clamped between them. Next drive 
a hard-wood wedge between the 
opposite ends until they spread suf- 
ficiently to grip the pieces tightly to- 
gether. 

To insure the clamp gripping with- 
out the possibility of slipping, roughen 
the inside surfaces of the levers 
and: the edges of the wedge so they 
will not become easily polished with 
use.—L. B. ROBBINS. 
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Projecting the world through a lens 


HE motion picture and the stereopticon—made 
possible by lenses! Lenses to record history or 
story, Jenses to project them! Approximately 
120,000,000 fect of film shown by them daily to 
. millions of people in America’s theatres! 


And through lenses we are whisked o'er the seven 
seas—into dreamlands and real lands—into the midst 
of raging battle, or int> the peaceful love of a childish 
paradise. 


And through lenses are flashed upon the screen the 
miracles of growing plant life and the secrets of the 
microscope, made still larger that all may see. 


Allthe strange, new worlds within worlds—the worlds 
of industry, of medicine, of fiction, of love, of war, 
of truth—all these are brought to all the people, be- 
cause there are lenses—those bits of marvel glass, 
marvelously ground—that do weird things with light. . : 


That this institution has been the leader in lens and 
other optical development since the middle of the Jast 
century, is our incentive to maintain that leadership and 
do even more, “‘that eyes may see better and farther.’’ 


Write for literature on any optical product in which you are interested : 


BAUSCH & LOMB OPTICAL COMPANY... ROCHESTER, N. Y. 


lakers of Eyegt d Spectacte Lenses. Photographic Lenses, Microscopes, Balopticona, 
a ws Me inaculare end Engineering and ener Optical thatrumanie a 


= that eyes may see 
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FLORSHEIM stands for |, 
what you want in shoes _ || 
—quality materials and 
workmanship—distin- 
guished style—comfort and 


long service. The exact | 
| points that you would like | 
| to be sure of you can be 
sure of in shoes bearing 
the quality mark ‘‘Flors- 
heim.’’ 
Fifteen to Twenty Dollars 
Consider the wear, 
not thé price per pair. 
Look for the quality mark | jy 
“Florsheim.” 
The Florsheim Shoe 


f Company 
I CHICAGO, U. 8S. A. 








Write for 
f book, “‘Styles 
\) of the Times.” 


The 
Rainbow— 
M-45 






The Wideawake 
Dealer has it 


He's the ounce-o'-prevention, 
‘pound-o’-cure man ready to pre- 
scribe a few feet of Garco to 
relieve you cf all future brake 
lining trouble. 

Garco Asbestos Brake Lining will 
not burn, Oil and dust will not harm 
it. The hardest kind of service is the 
sort of chance Garco is seeking to 
prove its every-way-you-look-at-it de- 
pendability. 

Ask your dealer about Garco, 


General Asbestos & Rubber Co. 
Charleston, 5S. C. 
CHICAGO 


NEW YORK PITTSBURGH 


ASBESTOS 


BRAKE. LINING 
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How to Grind Valves in an | Quick-Action Advertisements continued from 


Emergency 


HEN a valve needs grinding and | 


no proper tool is at hand for the 

job, one can be made that will serve 
the purpose. 

Cut off a 


of round stick, 
such as a 
broom - handle, 
and drive two 
stout wire nails 
in the flat end. 
Bend these to 
fit the holes in 
the valve head, 
or file their 
ends to an edge 
so as to fit in 
the slot, if the valve head is of such a 
nature. Then drill a hole near the top 
of the shank and fit in a bolt or nail, 
as shown, fora handle. The result is 
a satisfactory valve-grinder that cost 
nothing but a little time. 

Set the nails in the valve, place the 
palm of the left hand over the top of 
the shank to hold it down on the 
valve, and rotate the grinder back and 
forth by the handle held in the right 
hand.—THORTON HALLETT. 





NAILS WITH HZADS 
FILED OFF TOFIT 
HOLES IN VALVE. 

<a 


ft Y 
If your engine 
valves need grind- 
ing, don’t wait to 
buy a tool—make it 


Using a Nail-Set to Ream 
into Metal 


Y merely substituting a nail-set 

for a drill-bit, holes may be en- 

larged and taper holes reamed or 
produced in sheet metal. 

If the metal is relatively thick, the 
holes thus pro- 
duced will have 
adistinct taper. 
This can be off- 
set by reaming 







NAIESET first from one 
WEB, %e and then 
ENLARGED HOLE from the other. 


If this is done 
in thin sheet 
metal, the 
taper is greatly 
reduced. 

One impor- 
tant point 
about this 
method of 
reaming is that 
it leaves a perfectly clean, smooth 
hole. . The small burs raised on either 
side of the metal can be easily taken 
off with a whet-stone. It is also 
possible to stop at just the desired 
width of hole. 

The nail-set can be used in any 
chuck holding a round-shank bit, in a 
brace, chain-drill, or bench-drill. The 
ordinary feed should be used and a 
little oil applied to the point. 

This method is often particularly 
valuable in threading holes for tapping, 
when the proper drill is not to be had 
and all that is necessary is to widen a 
hole that is too small to permit the 
point of the taner tap to enter. 
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IN THICK METAL 


Small holes can be 
easily and quickly 
enlarged with a nail-set 


suitable length | 
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NEVER Seif Old Coins until you see our Cop: py tented 
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son never went to college. But he 
finest Mibrarg of technical bocks in the world. if you 
want heipful, practical books on electricity, mechanics, 
mechanical engineering, wireiess, automoblies, airpianes, 
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HIS official photograph shows part of a 
“a class of sixty non-commissioned officers 
OW ey at Theives ae at Camp Alfred Vail, N. J., being trained to 

wee man “iy coronatype their army paperwork with military 
precision and accuracy. 
















The confidence placed in Corona by the United 
States Army, born of recent experience with this 
litle machine under conditions of a severity never 
before met by any typewriter, is well attested by the 
fact that corenatyping has become part of the standard 
instiuction for company clerks. 


Aside from its convenience and portability, Corona’s 
record for absolute dependability is largely responsible 
for its rapidly increasing use. Corona appears more 
and more frequently in the modern office, in the 
quiet and comfort of home, and, folded into its con- 
venient carrying case, as the companion and confi- 
dential secretary of the traveler. For business or 
personal correspondence, for reports, manuscripts, 
memoranda, you will find Corona invaluable, what- 
ever and whenever.you write. 


CORONA TYPEWRITER COMPANY, INC. 
GROTON, NEW YORK 
Consult your telephone book for address 


CORONA 


The Personal ‘Writing Machine 


-fold it up-take it with you +typewrite 


with carrying case 


Flea) to 
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CED! < 
A Morrow.-Brake Does 
All Three Right 


You wish to stop your bicycle. That is easy if it is equipped with a 








Rea 


fort eno 
orrew 


Teetse surface 6 3-f0 8q. in.—-much 

iacger than ntber brakes, 

2 “Drum expansinn forced eqnally by 
two wedges at each end, insuring 

even braking distribntinn nver entire 

inner hub surface. 

3 Bronze brakesboes being anfter than 
hsrd steeliooer snrface, grip smooth- 

ly, firmly, surely. 

4 For forward pedaling, tbe Morrow 
respnnds instantly and positively. 

5 More ball-beariogethannthes brakes, 
so cnaats more easily, 
The Morrow is strong and sturdy; it 
wiii stand hard wear. 

Te Ninoty-five iospectinns,follnwed by a 

nal test,guarantecing perfect service, 


he 









Simply back pedal. Four small wedges, two 
acting from each end, will expand the brake 
drum. Thus the bronze ‘‘brake shoes”? on the 
drum are brought into contact with practical- 
ly the entire inner surface of the steel hub, 
and your bicycle is stopped—instantly or 
gradually, as you choose. - 





























You wish to go forward! Just pedal forward 
and the wedges will be forced outward, leav- 
ing the «¢drum” neutral and expanding two 
‘<driving rings’? which in turn, ‘‘take hold” 
of the inner surface of the hub and drive your 
«tbike” forward. 





You wish to coast! Just let your feet remain idle, The 
rear sprocket will be motionless, leaving the ‘‘drum"’ 
snd ‘driving rings’’ neutral, and you will enjoy smooth, 
slmost frictinnless ouhing. 


Demand the MORROW on the next Bicycle you Buy 


Po i ho i ie iat eat ieee Lon nnad 


ae 
rae REAL ESTATE EQUCATOR: bye. M. |, Arepository of 
useful 


DO YOU WORK IN A FACTORY? £ REAL ESTATE Ex 
$10 to $25 a Werk for an Hour a Day eeiate penta eperatera, buliders,. (onzedtoraiendle 
We want a representative in every factory, in the United seful fone pbout buying, seller, iteusina ral "aub atti’ cor | risa Ee toring’ 
States. Ynu can easily earn $10 to $25 extra week b: cores 
using an hour a day of your spare time. Write to-day ay giving oc oer a athreeed) Biomerher on this vital aublect. Clath, 256 pag 
the name nf the factory where you are employed ele Dept., POPULAR SCIENCE MONTHLY 


Papalar Science Monthly 225 West 39th Strest, New Yark | 225 Wast 39th Street 


ECLIPSE MACHINE COMPANY 
ELMIRA, NEW YORK 











New York 


Skinderviken Transmitter Button 


is universal for making up Deaf-phone:, Detecti-phones, Ampli‘ers, etc. 
Put a button on the outside of a window and listen to all that is said 
inside. Attach it to your Phonograph and transmit music, etc., 
to distant points. The best Transmitter for Local and Long 
Distance Telephone. Saves 75% Batteries. Super-sensitive. 


Send me $1.00 for one Button with free 


descriptive booklet E-5 and circuit diagrams. 


All kind of experimenters’ supplies in stnck. Receivers, Induction coils, 
condensers, etc. Price fist on request. Satisfaction guaranteed or money 


= ¥. SKINDERVIKEN 


Inventor and Sole Manufacturer 
335 Broadway, N. Y.C., or 154 W. Randolph St., Chicago, Ili. 





Popular Science Monthly 


An Adjustable Table for the 
Draftsman’s T-Square 


RAFTSMEN can make a T- 
square with an adjustable blade. 

The head, which should be carefully 
made from some hard wood, such as 
birch or black walnut, has a router- 
ed depression a 
little wider 
than the width 
of the blade. 
One edge of 
this mortise is 
at right angles 
to the working 
edge, while the 
other is slightly 
inclined at an 
ATAD angle, in order 

Here is a useful piece tO accommo- 

age = a date a narrow 

man, wedge between 
be made at heme PUcend the 
blade. The blade is fastened to the 
head by screws, but is further forced 
against the square edge of the mortise 
by the wedge. By beveling the broad 
end of the latter at its under side and 
rounding the outside corner, the wedge 
is kept off the drawing-table. 

In making the square, the mortise 
should be routered out before the 
curve of the head is shaped. Care 
must be taken to keep both edges of 
the mortise exactly straight. The 
head is then shaped, the blade set in 
without putting in the screws, and the 
square tried out en the drawing-table. 
The head is trued up with a jointer. 

This type of square has the ad- 
vantage that the blade, while easily 
removable, is held to true with an 
unusual degree of accuracy and rigid- 
ity. <A blade that has become injured 
or warped can be taken out, and when 
replaced will automatically come to 
true. The blades seldom work loose 
on the head, but should this hap- 
pen a couple of taps against the end 






BLADE 
OGE 


i. 


‘of the wedge sets it up absolutely 


tight.—Henry Siwon. 


How to Prevent Sparrows 
Roosting on Blinds 


SIMPLE means of preventing 

thee city pest, the sparrow, from 
sitting upon 
blinds and 
twittering out- 
side of your 
window all day 
long is to drive 
a wire nail 
about 1/16 in. 
in diameter 
“into the blind 
1 in. directly 
over the catch 





. where the spar- 
Drive a nail over the row roosts. 
catch in your blind This makes the 


and make Mr. Spar- 


sitting place 
row roost elsewhere 


too small for 
the bird without in any way interfer- 
ing with the opening and closing of 
the blind.—C. H. SMart. 


Apru, 1920 





RAZORS 


Reg. U. S. Pat. Off, 


“Hows the razor this morning?”’ 
asks your barber 








He wouldn’t ask you, if his razor 
pulled or scraped. It doesn’t, be- 
cause he’s using a regular razor— 
of the GENCo type—and he stropped 
it before he began to shave, just as 
you could strop one to shave your- 
self. It travels over your face so 
smoothly because it has been 
stropped. Any barber will tell you 
that a perfect shaving edge can be 
had only on a regular razor and by 
stropping. That’s why barbers all 
use regular razors. 


Anybody Can Strap a Genco Razor 


It’s easy, because every GENCO 
Razor is especially designed to 
strop. Its back is broad; its blade 
is hollow ground—ground with a 
slight but vitally necessary bevel 
right behind the edge. These three 


features compel every GEXCO to 
meet the strop at the right angle. 
A few light strokes and there you 
have a regular professional shaving 
edge. 

Go to your dealer and ask to see 
a Genco. Look for the features 
mentioned. Notice the beautiful 
steel in it—hand-ground, perfectly 
tempered, good for a_ lifetime. 
You’ll be surprised at the reasona- 
ble price charged for such a good 
razor. That same keen, business- 
like blade every morning will save 
you a lot of time and money. 

You'll buy one, because it looks 
right, feels right, and perhaps be- 
cause of our sweeping guarantee— 
“GENCO Razors must make good 
or we will.’ And, after shaving 
with it, you’ll boast of it as a find. 


If your dealer hasn’t GENCO Razors, write to us for one 


Geneva Cutlery Corporation 
47 Gates Avenue, Geneva, N. Y. 
Largest Manufacturers of High-grade Razors in the World 








RAZOR * as 
RAZOR Zs» 
no Ls 
> 
om sTROD 


Note how GENCO Razors meet 
the strop in just the proper way 
to assure a perfect shaving edge. 
The bevel lends backbone to the 
edge and guides it on the strop. 






. 
Reg. U.S. Pat. Off. a a 


—~ 
© 
eo 
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The Human Side of Service 


More than a year has passed since 
the signing of the Armistice, yet all 
tne world still feels the effects of 
the War. The Telephone Company 


is no exception. 


More than 20,000 Bell telephone 
employees went to war; some of them 
never returned. For eighteen months 
we were shut off from practically 
all supplies. 


War's demands took our em- 
ployees and our materials, at the 
same time requiring increased service. 


Some districts suffered. In many 
places the old, high standard of 
service has been restored. 





Send for this Free 118 Page Book. 
It tolls you can gnin a thor- 
ough knowledge of lew in your 


are doing. Splendid op- 


book gives experiences of ruc essful law 
tramed men, and tella bow you ran read 
law under guidance of Exe 
President Taft and 80 other 
eminent authorities 
Blackstone Institute 
Dept 129° 608 S_ Dearborn Street, Chicag 





In every place efforts at restora- 
tion are unremitting. The loyalty of 
employees who have staid at their 
tasks and the fine spirit of new em- 
ployees deserve public appreciation. 


They have worked at a disad- 
vantage but they have never faltered, 
for they know their importance to 


both the commercial and social life — 


of the country. 
These two hundred thousand 


workers are just as human as the 
rest of us. They respond to kindly, 
considerate treatment and are worthy 
of adequate remuneration. And the 
reward should always be in keep- 
ing with the service desired. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System 


Universal Service 


Violin, Rawefien Guitar, Ukulele, 
Guitar, Mandolin, Cornet, Tenor Banjo or Banjo 
We 


cess or no charge. Complete ontfit free, Write now. No obligation, 
SUNGERLAND SCHOOL OF MUSIC, Ine, Dept, 27, CHICAGO, ILL 


fupuur ocvene p.orunuy 


A Milk-Can Vacuum 


Cleaner 


O household need be without a 
vacuum sweeper if there is a 
handy man about the house. The 
sweeper herein described is not so 





A milk-can, two funnels, a homemade 
fan, and an electric motor are all that 
is required to build this vacuum cleaner 


efficient or so attractive as the com- 
mercial type, but, for its cost and 
simplicity, it is very good. Made 
from scrap parts mostly, it costs less 
than a dollar without the motor. 

The main parts of the sweeper con- 
sist of an old milk-can, two funnels, 
a homemade fan, and a quarter- 


horsepower electric motor, of either 
alternating or direct current. An 
especially built mouth-piece is made 
from sheet-iron, and if the garden hose 
is in good condition it may be used 
for the dust line. 

An old milk-can of five-gallon ca- 





POSITION OF 
STRAP IRON 
EDGE “WISE 





Fig. 1 shows the door in the side 
of the can. Fig. 2, the fan cut 
from a piece of tin. Fig. 3, how the 
air blast meets the smaller funnel 


pacity was procured, and its bottom 
removed, also the rim about the 
mouth. Then a square hole was cut 
in one side with a hacksaw, and a 
piece of sheet metal bent to fit snugly 
over the hole and hinged to form a 
door. The inside edges were covered 


new invention for au looomoti 
iM Wonderful Mystic Windshield Sine tne Wits like | regio 

o Ono rab over rain or anow-blurred windshield, Brestol s 
i gtays clear 24 hours, Can't blur, Prevents accid ents, saves 

7 mons Ee; Greatest ety Gret ever Invent 
S; = i Pi? x month. pin nv ary car econ im =~ Daye 

oo a a 4 roy dues OR Seale 7 yo-tariy Sie teat eek Chase 
stopt “Stopl Don't flirt with death. .¥ ane Fanta et eel * felon Feat the scitg pensce 
Nerrite: orth fortu: FE. 


Mystic Coth—a rub a day keeps dan: 1 ties Exclusiveter di seem wary 
geraway. Absolutely suncacion. SECURITY’ MFG. CO. DE py ae q TOLEDO, O10. 
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For the out-of-doors days 


KODAK 


And not merely the alluring picture story, but on every 


negative at least a date; and a title, too, if you like. Titling 
is the work of but an instant with an Autographic Kodak; 
is as simple as making the picture itself—and there is no 
extra charge for Autographic film. 


Tf it isn’t an Eastman, it isn’t a Kodak. 


EASTMAN KODAK CoO., Rochester, N. Y., The Kodak City 


Catalogue free at your Dealer's or by mail. 
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Youll Never Roi 
ben You Need a Daylo 


This letter, recently received from a young 
man in Montreal, proves the above statement: 


"T bought a Dayla an November 3rd. On the 
4th WG at a firein our block. Hearing that 
the owner's children were inside, I went up olad- 
der at the back of the house. I went in through a 
window. The fireman had no lights. With my 
Daylo, I could just see a bed through the dense 
smoke and underneath it a child, unconscious. I 
picked the child up and handed it out the window 
$0 G fireMaN..uoeee’, (Signed) Robert Maw, Jr. 














ery 


ERE’S one use for Daylo that’s worth ten thousand times the cost 
of the light. The one chance in a million that Robert Maw, 

Junior's, experience may happen to you is too big a chance to overlook 
in protecting your dear ones. 
Night or day—there are hundreds of places in the home and hundreds 
of times when you need a Daylo to penetrate darkness with its brilliant 
beam of long-lived light. 
Buy a Daylo now, before you forget it. And have a regular place to 
keep it—on the kitchen shelf, under your pillow, near the front door, at 
the head of the cellar stairs—wherever you need it most. 
All leading electrical, hardware, drug, ppeeae goods, and auto accessory 
stores have a supply of Daylo. And they carry the genuine Eveready 
Tungsten Batteries for all “‘flashlights.” 


Coming: $10,000 Cash Prize Contest. 


AMERICAN EVER READY WORKS 
of National Carbon Company, Inc. 
LONG ISLAND CITY, NEW YORK 


Ask your dealer, 


NATIONAL CARBON _CO., Inc., 
San Francisco, Cal. 


CANADIAN NATIONAL CARBON COMPANY, Limited 
Toronto, Ont. 





Makers of the famous EVEREADY STORAGE BATTERY 
Guaranteed 114 Years 


“*Good Eiectrical Repair Double Service?™ 
Men Are Scarce” =| BIW iN TR Oe 


As Motor Age says, 75% of all auto repairs are | 
electrical, and there are not enough trained men 
todo the work, The addition of electric starting 
and lighting to all cars has vastly increased this | 
demand. The small town repair or battery shop 
must know how te make electrical repairs or lose | 
trade to the city. | 


Learn Automotive Electricity 


And make good wages or have a shop of your own. 
We teach all the theory and 7 ery 
precce of Starting, lUphting, Besarat tay weer 
gnition and batteries—as well increasing 
a3 farm lighting—in an 8 weeks’ Demand tor 
course of individual instruction. 
Instructors are specialists in 
their line and their work is per- 
Banal and thorough. 
Classea, Imited to 20 students 
each, start every two weeks. 
Ww lasera open and 
et er ees oon ee 
ing weeks in advance, 
A M B U ENGINEERING 
INSTITUTE 
602-1601 8. Michigan Ave., CHICAGO 
Founded by Amer. Bureau ot Eng. 


Mekers Trouble 
of <4MBU> Shooter 


Dollars in Hares 


We pay $7.00 ta $12.50 a 
express charges. Big Profits. We 
furnish guaranteed high grade 
stock and buy all you ralse. Use 
backyard, barn, cellar, attlc. Cone 
tractand Illustrated Catalog Free. 
STANDARD FOOD AND FUR ASS'N 
307C Broadway New Yorks 


irand 


ables consti 


eal 
tute about 75% of auto- 
motive service work. 















Uses For Daylo 
In The Home ? 








TOpaidl Lewwce sn e.ee 


with strips of felt to make it practically 
airtight. It was fastened by means of 
a catch, as shownin Fig.1. Over the 
mouth, where the rim had formerly 
been, a large heavy funnel was 
soldered. 

Fig. 2 shows the construction of 
the fan. This should be about 16 in. 
in diameter, or at least 2 in. less in 
diameter than the diameter of the can, 


MOTOR 


FUNNEL 


w—CASTERS OR 
SKATE WHEELS 


BASE HOLLOWED rN 
TO RECEIVE CAN \ 


f 










INTAKE 


Fig. 4 shows the method of: 
mounting the fan and motor 
at the bottom of the can, the 
wires being carried outside 





END VIEW 
OF BASE 


and should have eight blades. Before 
finishing, the hole for the shaft of 
the motor is made. Secure a bushing 
of the right size to fit the shaft and 
solder it in place. Then provide the 
bushing with a set-screw. 

See that the blades of the fan are 
true and all alike, and also that the 
fan balances perfectly when placed 
upon the shaft. Smooth down the 
edges and give each blade a sharp 
pitch—about one third greater than 
that of the average electric fan. 

It might be well now to test out the 
motor before going any further, in order 
to decide what pitch works the best. 
Makesurethatall experiments aresatis- 
factory before you close up the cleaner; 
otherwise trouble will develop later on. 

The smaller funnel is placed inside 
the housing to deflect the dust and 
trash from the motor. Since the 
current of air is constant, once past 
the motor, it will do no harm. This 
smaller funnel has the end plugged 
with solder, and is held in the center 
of the can by light-weight strap-iron 
supports, bent so that they meet 
the blast edgewise, as shown in Fig. 
3 (shown on page 100). It will be well 
to use a motor of the enclosed type. 

The method of mounting the motor 
and fan in the bottom of the can 
is shown in Fig. 4. They are mounted 
behind, and on a center line with, the 
inside funnel. Raise the motor on 
suitable wooden blocks and secure 
with strap-iron over each end, sol- 
dered to the inside of the can. This 
will hold the blocks and prevent any 
chance of their working out by reason 
of the vibration. 

Solder a few hooks to the outside 
of the can to hold a sack for catch- 
ing the dirt. If it is desired to make 
the plant portable, fasten on the wheels 
of an old roller-skate. 





Ride a Bicycle to Work 


AVE money! Avoid the miserable jam of 
crowded street cars! Get to work on time — 
every time and feeling fine. Ride a bicycle. 


The bicycle is the most economical form of transporta- 
tion. It pays for itself in carfare saved. It is convenient 
—always ready to go—costs practically nothing to oper- 
ate—is easy to handle and a pleasure to ride. 


Thousands of people have realized the worth of nding a 
bicycle to work and business. Practically every man and 
woman in this county will benefit by this money-saving, 
health-gaining habit. See your dealer today. 


2-\ OF AMERICA, INC. 
Hy New York, U.S. A. 


CYCLE TRADES f7 
35 Warren Street 








HIGH SCHOOL 
eT ET a 
heh 


You ARE BADLY if at Gen Sok 
HANDICAPPED piel School 


You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
tng. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE ¢ This Couree. 


ared Wy ec of Asneniea s oe pro- 
vee your mind, ake 
ma Nee and capable. It is com 
yonpha and up-to-date. It covers 
jects given ina resicent ool and 
of a High School’ training. 


requirements 
Earn the first lesson to the last you are 
carefully examined and coached. 


me SPARE TIME ONLY 


people idle away. hours a week. 
Pet you do. Use only one-fifth of your 
wasted hours for study and oa can remove 
your present handicap within two ina You 
will er the lessons and the knowledge 
ot 3 gat'will welazenay the Cline spent 


YoU RUN KO 
Ri SK So that you may eee for 


yourself how thorough and 
Complete our frail 

we invite you to take ten lessons in the High 
School Course—or any course of specialized 
training in the coupon below—before decid- 
ing whether you wish to continue. If you 
are not then satisfied, we will refund your 
meney in full. We absolutely guarantee 
Satisfaction, On that basis you owe it to 
yourself to make the test. 

Check and mail the cape) NOW for full 
particulars and Free Bi 


AMERICAN SCHOOL 
OF CORRESPONDENCE 
Dept. H-754 Chicago, Illinois 





Explain how | can qua! uy 
for the position check 


-+-Hlgh-Sehool Graduate 
«.-Electricai Engineer 
~.Elec. Light & Power Supt. 
«.-Hydroelectrie Engineer 
...-Teiephono Engineer 

-.. Teiegrapb Engineer 

... Wireless Operntor 

-. Architect 

...- Building Contractor 

.. Civil Engineer 
...Strueturai Engineer 


oo Lawyer 
... Business Manager 
-..Certined Pub. Accountant 
. Accountant and Auditor 
«.- Bookkeeper 
-. .Stenographer 
«Fire Insurance Expert 
. Sanitary Engineer 
«+. Master lumber 
.Heallog & Vent. Engineer 
.- Automohile Engineer 
«».-Mechanicai Engineer .-Automobile Repairman 
...Shop Superintendent ... Alrptane Mechanie 
«.-Sleam Engineer . General Education Course 
...Drafteman and Designer ,..Common School Branches 
.» Photoplav Writer «. Foreman’s Training Course 
.-Emplbyment Manager 


An Ingenious Method of 
Bending Bus-bars 


COMPARATIVELY easy and 

simple method of bending bus- 
bars is here given. Copper bars of 
considerable 
length are quite 
difficult to 
handle and to 
bend, with any 
degree of accu- 





PINCH BAR. 


racy, without 
special ap- 
paratus. 


Procure a 


piece of heavy CLAMPS “-TimBER 
timber, and at Clamp the bus-bar 
oneendarrange to the timber, 


a clamp con- attach the handle, 
eee and ben 4 
sisting of a flat S d upwar 


piece of iron and a couple of bolts pass- 
ing through the iron and the timber. 
Clamp the bus-bar securely under this 
at the point where the bend is desired, 
and clamp a pinch-bar to it as shown 
in the accompanying sketch. In this 
manner the bus-bar can be bent to any 
angle desired. 

To put a quarter twist in a bar, 
clamp the pinch-bar to it at right 
angles to the length of the bus-bar, 
and give the latter a twist. To benda 
bar on edge, heat it at the point where 
it is to be bent, and then bend it. If 
the bar is bent on edge when cold, it is 
difficult to make it stay flat at the 
bend, 


How to Distinguish Auto- 
mobile Engine Knocks 
OCATING knocks in the automo- 


bile engine is difficult work even 
for an expert me- 


rerepHone Chanic. In 
“perceiver twenty minutes 
you can make a 
detector com- 
parable to a 
costly stetho- 

‘o HARD WOOD scope. 
1 STICK Take a hard- 
pow e ee wood stick 18 in. 


long by \% in. 
square, and to 
one end of it at- 
tach an old tele-~ 
phone receiver. 

This may be 
purchased very cheaply from your 
local telephone company. 

By placing the stick end of the 
detector on various parts of the 
engine while it is running, with your 
ear ct the receiver end, even the 
most intricate knocks manifest them- 
selves in a way that is easily distin- 
guishable. 

When using the detector on the 
transmission, jack up both rear wheels 
from the ground, throw the shift lever 
into high speed, and pull up the 
emergency brake so that they will 
drag in the manner produced in driv- 
ing. Then you can hear any foreign 
knocks distinctly.—R. L. PRINDLE. 
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For a few cents you 
can make an engine 
knock detector that 
is really efficient 


fopuar ocwnee atuniniy 


ean of the Ownership, Management, Circulation, 
required by the Aet of Congres of August 24, Wiz, 
of #opular Science Monthly, oPbighed monthly at NX 
ork N. Y.. Octo State of New ‘York, 
County of New eRe = “ears me, a notary publie, in 
and for the State and county Ore personally np) 

B. Capen, who, ha been ly sworn acco! 
law, adeposes and says that he is ae Business Manager ot 
the Popular Science Monthly and thot the foliowing is, to 
the best of his knowledge and bellef, 2 true statement of 
the ownership, management, ete,, of the aforesald publica 
tlon for the ate shown in Ihe above caption, required b 
the Act of August 24, 1912, embodied in section 443, 
Postal Laws and Reguiatlons, printed on the rev.rse of 
shits form, to wit; 

1, Thnt the names and addresses of the Dunliaher. 
editor, managing editor and husiness managers Pu b= 
lisher, The Modern ee it Com any 
Tbirty-ninth 238 West New York, N mete 


Kaempfiert, est. Thirty-ninth sine wee York, 
N.Y. Ma ing Editor, waren Palmer, 225 West Thirty- 
ninth Street, New York, 


Business Manager, AO < 
Chore 225 "West Tarty ninth Street, New York. Y 
‘That the owner lanes The Popular Science mek ishing 


Company Inc., est Thirty-ninth Street, New York, 
fochnvlders of Popular Sclence Publishl. Com- 
pany, 3 Ine., Henry J. Fisher, 22 William Street, New York, 
Xt gitv ver B. Capen, 225 West Thirty-ninth Street, 
New York, N. ¥%; Cade Wilson, 83 ieee winged 
Aven Bum N. \demar E225 
West y-ninth Stree i te York, N. ie "Geork 


w, 22 William street, ‘New York, N. Y.; Susan D. 
32 Wiliam Street, New York, N.Y. 3.— 


47 Broadway, New 

Fisher, 22 Wiliam. Street, New York, N: ¥.3 Geo 

Mead Company, Dnyton, Ohio. 4.—That the two para- 

phe next above, giving the names of the owners, stock- 
» and security holders, If any, contaln not only the 


tbe boo 


the name of the person or corporation for whom such 
trustee is acting, is glven; also that the sald two prragraphs 
contain statements embracing afMfiant’s full knowledge and 
bellef as to the plrenmalauces and conditions under which 

stockholders and security holders who do not appear upon 
the books of the © company as trustees, hold stock and 


and this aMant has no reason to believe that any other 

Person, association, or corporntion has any interest direct 

or padirec  miLae sald stock, bonds, or olher securities thon 
y 


a8 80 stal 
(Signed) O. B. CAPEN, Business Manager, 
rn to and subscrihed before me this 17th day of 
Keptember,| . 1919, 


Blauvelt, Queen's County——2767, New York 
County—639, New York Reg. 
(eal) My eommission expires March. 30. 1921. 





DO YOU LIKE TO DRAW 
Cartoonists Are Well Paid 


We will not give you any grand prize if you answer thie ad. 
Nor wil we claim to make you rich in oa week, But if you 
are anxious to develop your talent with a successful car- 
tsonist, so you can make money, send a copy of this picture 
with 6c in stampe for portfolio of cartoons and sample lesson 
plate, and let us explain, 


THE W. L. EVANS School of Cermoning 
825 Leader Bidg., Cleveland, 


See (ech ules ieee US 
Tika Provides prac- 
tleal, sensibic ond sanitary 
cant ations indoors protected 
from cold, stormy weather, 


Makes Homes Modern 


Easily installed: -Ezally cleaned---Plombing 
unnecessary. | Mado 0} ae rite ue materiale, 
@ heavily enameled-—-white o 


Absolutely Odorless 
‘| Sclantifically ventilated, Chemicals diggotre 
gontents---kHl germs. Approved by U. 
@ fieaith Buren and Woards of Health. 
30 DAYS FREE TRIAL, 
jen Agents Wasted--Splondid opporta 
Exclas ive ‘territory, Sines Wwuaye Tokick Pree ee ae 


Comfort Chemical Close] Co., 1228 Factories & Bidg. + Toisdo, 0. 





DIAMONDS 


For a Few Cents a Day 


bargaine—128 pages of them, The greatest Diamond hook 
arr sent freef. your name and Sddress. Your chacs et 
mil peetccliars: worth of diamondasest upon request. No money 
as low os o few centon Cay, § percent yearls increase 
a Nalae! guarante Ex ber cent bonus may be earned. 


Witte Today fs Ha aterlmaet ava Bene at 


Learn t to Dance! 


WILLZAM CHANDLER PEAK, M. ®. 
Room 108 » G21 Crescent Plece~ Ghicagn, iil, 


April, 1920 


OU’LL find out what roomy 

oversize, quality materials, and 
extra-wear features really mean 
just as soon as you get into Blue 
Buckle OverAlls and Coats. The 
cut of every piece of wear-quality 
denim, the placing of every stitch 
and riveted button is planned so 
that you get the utmost in service 
and comfort out of every Blue 
Buckle garment. 


Hundreds of skilled Union work- 
ers, the largest overall factory in 
the world, rigid inspection of raw 
materials and finished garments 
are some of the reasons for unex- 
celled Blue Buckle quality—the 
Sreatest overall value ever put 
on the market. 


Jobbers OverAll Company, Inc. 
Lynchburg, Va. 


Largest manufacturers of overails in the world 





Blue Buckle. 
OverAlIls 
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The difference between a hole 
in the wall and a real door— 


A door that doesn't always close and stay 
closed Is no better than a hole In the wall. 

A door that has a Yale Door Closer is a 
real door. It closes every time—quietly, 
softly, automatically. 

If you are tired of doors that slam and 
bang and shatter—if you are weary of doors 
that stand open— 

You will Install Yale Door Closers—and 
insure comfort and better health; save coal 
keep out cold and draughts—and preserve 
the door. 


Give your door a Yale Door Closer 

and it will close as “Soft as Cotton” 
See the trademark “Yale” on Door Closers, 
Vale Cylinder Night Latches, Padlocks, 


Builders’ Locks and Hardware, Bank Locks, 
Chain Blocks and Electrie Hoists. 


The Yale & Towne Mfg. Co. 
Makers of the Yale Locks 
Stamford, Conn. 


Chicago Office: 22 East Lake Street 


Canadian Ysle & Towne Ltd: 
St. Catharines, Ontario 


| } 
AA 
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A Bill-fold 
Worth Owning 


The “American Gentleman” bill-fold 
will keep your pocketstidy. And itiaso 
neat, ao eompaet, ao good-looking that 
you willl be proud to have one alwaya | 
with you. Study the picture. Note the 
combination of twelve useful features. 
Featurea youneed daily. The “American 
Gentleman "is made of genuine leather. 
Stitched throughout—no edgea pasted. 
Tan or black. Only $1.00 at any dealer's. 
Or send $1.00, with your dealer’a name, 
direct to ua and we will mail you one 
poatraid. 


CHARLES K. COOK CO., Inc. 
Camden, N. J. 
Dealers-write for profitable dealer proposition, 
Makers of Collar Bags, 


Brief Cases, Tobacco 
Pauches, ete. 





Popular Science Monthly 


Things I Made that Reduced 
the High Cost of Living 


The Popular Science Monthly will 
pay fifty dollars for the best answer 


HAT new use of a mechanical appliance or machine 
did you make for the purpose of reducing the high 
cost of living? We know of one fellow that transformed 


his coal furnace into an oil burner. 


Another made an ice- 


less refrigerator. There are, of course, many other things 
and we want to know in how many practical ways we can 


reduce living expenses. 


Tell us! 


Tur PopuLar SCIENCE 


Montuty offers three prizes,—a first prize of $50, a second 
prize of $25, and a third prize of $15,—to be awarded in 
accordance with the rules set forth below: 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of methods of re- 
ducing the high cost of living, but 
only one method can possibly win 
the first prize, only one the second, 
and only one the third. The 
contest is open to everybody. 


(2) The method must be clear- 
ly shown either in a photograph 
or in adrawing. Ifa drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be _ intelligible. 
While pencil sketches will be con- 
sidered, contestants are request- 
ed to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the use of the appliance 
very clearly. The contestant’s 
name and address should appear 
on each sheet of drawings. 


(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the POPULAR 
Science Monruvy not later than 
5 p.m. on Friday, April 30, 1920. 


(5) The judges of the contest 
will be the editors of the POPULAR 
ScIENCE MoNTRLY. 
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(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and best 
method of reducing the high 
cost of living. 

The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit. 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the POPULAR 
ScIENCE Montuty. A descrip- 
tion of the methods which win the 
three prizes offered will duly ap- 
pear in the pages of the POPULAR 
SCIENCE MONTHLY, together 
with the names of the winners. 


(8) The editors of the PopuLAR 
ScIENCE MontTuiy shall have 
the right to publish meritorious 
manuscripts which do not win a 
prize. The regular space rates 
will be paid to the contestants 
who submit the manuscripts thus 
selected. 


(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the High Cost of Living 
Editor, PopuLakR SCIENCE 
MONTHLY, 225 West 39th Street, 
New York City. 


April, 1929 


The INDIAN leads in 


exclusive comfort features 


Perfect riding comfort, regardless 
of the roads traveled, is a bred-in- 
the-bone characteristic of the 
Indian Powerplus with the Cradle 
Spring Frame. Ride at a walking 
pace or “go it” at a sixty mile clip 
and the result is the same: You get 
all the enjoyment the route offers. 


The Cradle Spring Frame is per- 
fect from the mechanical stand- 
point. It is unique in the motor- 
cycle field as a protector for both 
riderand machine. And it is thor- 
Technical knowledge is not needed oughly and exclusively Indian. 


to appreciate the Cradle Spring 
Frame. Observe that the forward 


Sad ee Cg eee eae No matter how abrupt or how numerous 

to the main frame, permitting the a : 

fee eg een ae the road jolts may be, the Cradle Spring 
jolt 18 a ° 

sorbed dinielly” bp (ielpedient eiwel Frame converts every shock into a buoy- 

epHngs ant gliding impulse that exhilarates. 





HENDEE MANUFACTURING COMPANY 
Dept. 38, Springfield, Massachusetts 


The Largest Motorcycle Manufacturer in the World 


Ste uf 
Wig lO 40a 
~ r Sf 7 


’ N rez . - iN Ce : S ! 7 : SER CS : I b 
7, SS a j aes // We ’  Powerplus 
i ae re Se /\ W J Model NE-20 
* [ts 4 — % /\\ wy / e 


F; naan Motocycle 


For Sale by Dealers Everywhere 


a 
AN point Inside Hinges that Make the 
Tool-Box Secure 

for every 
ANY people have homemade 
iter tool-boxes with the hinges for 
the cover set 
upon the top of 
the box. This 
feature en- 
courages the 
thief, for by 
simply remov- 
ing the hinges 
hehascomplete 
access to the 
contents. Why 
not set the 
hinges on the 
inside and in- 
sure your tools 


Inside hinges give the by making the 
would-be thief a prob- box as nearly 









lem i tryin t : 
Pine, Medium, open oe troll bee thief-proof as 
Stub and noeavle? 


Buy the ordinary long hinges and 

Ball Pointed | bend then in the manner shown at the 

top of the illustration. This enables 

the bent part of the hinges to fit snugly 

against the inside of the cover. Use 

| short, heavy screws, setting them 

tightly into the wood. If preferred, 

the wood may be cut away so that the 

hinge centers will not show above the 
top of the cover. 


A Little Light on the 
Incubator Question 


PERSONAL VERY poultryman, whether ama- 


Steel Pens — 


It’s the special Spencerian steel and 
thefinely worked, hand-made points that 
make Spencerian Pens last so long and 
write so smoothly. Send 10¢ for 10 
samples, different patterns. Then pick 
a style that fits your hand. Use that 
style always. We will also include that 
fascinating book, “What Your Hand- 
writing Reveals”, 


SPENCERIAN PEN: CO. 
349 Broadway New York City 


pie a ST 


**Like «learning @ tune—and as easy. *’ Our diac aon de 
Fepeot the correct accent end pronunciation antil you 
kuowlt. Family and friends enjoy language etudy by the 


LANGUAGE PHONE METHOD 

and Rosanthal’a Practical Linguietry ; 

rae eae er iat eur poubiantts mersate rest Don’t fumble around in the dark 

s Pasigeny Wee fr Bootlatand ice feel St loter |, interior of = nee ete an 
NGUAG' ETHO : : 

ode PutnomBide, ZW. sth Ste MeV. matches; attach a battery and lig 


dark it is inside his incubator and how 
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CLASS _PINS) difficult it sometimes is to read the 
FREE CATALOG S35 sto ucnota cach, contr amenie. 


Ee mew Soe es ) Why not rig up an ordinary dry 
don. Sterling sliver Som wes s.c0 battery, push-button, and 1.5-volt 


Are 
Le : : : 
1920 catslor, Write today for fres copys 407 p lamp, as shown in the illustration, and 








BASTIAN BROS, CO., 169 Beatien a Rechecter. N.Y = brighten things up inside? 
; AM in ER The battery may be fastened either 
MORE to the bottom or the side of the in- 
fear ot See te ceraesuet cubator, and the push-button to the 
the key. front of theincubator. 
This marvelous method fully outlined in an accurate, The miniature lamp and receptacle 


ee ae eee ee aa are placed in the most convenient posi- 
TG" } nm recel e ° ° ° 
ara Sete i tion inside.—F. C. VESEY. 


Tne HATFIELD INST: 109 N. Dearborn, CHICAGO 
108 


teur or professional, knows how | 


PUPWUF DUNE BLU 
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fob aed a briche tutor inthe Auto Fractr 


our Free! ‘ou learn how to 

fel adjust and ro) eral makes of AUTOS 4 TRAG. / 
TORS. TRUCKS AND GAS ENGINES at a tuition | 
easily within your reach. Write for facta today. 


Endorsed by futo Factories, 
mnraduates and Students 











patil for full particulars right away 
ater i ia ckalgha or be eee tee ein on 

wi in 

the farm. Hundreds of other men ere ma! Taking 

on the help The Milwankee M Ghee School gave 

Don’t let your opportunity slip! 












MILWAUKEE MOTOR: ScHooL 
Gen 794 SSS Downer {As eee ——" wie, 





=| AT HOME! 


Music no longer difficulti 
New plan makes it easyto 
fearn by home study. Posi- 
tively easier than with pri- 
ita.) Yate teacher, Faster pro- Q 

*j| gress. You will be able to 
Play your favorite instru- 
ment in a few shnrt 
months] More than 200,- $2 

men, women and chil- 

dren have learned by our 
method. You, too, can anoth 
learn in your spare time, 
We guarantee it. 


Lessons FREE = 


e Nin each 
Inca st ones once sto elo D sdvertise 
our Vore 


ceived my ottxeile f Sear pias 


teacher's cer- 
rT or advan 


fe 
forse tree Rrenetmmail its GME! ies 
postel today 

















nd 8 Mecos, e-8 


i 
°° YJ. S. SCHOOL OF MUSIC 
” 84 Brunswich Bidg. tows York City 


STORAGE BATTERIES 


FOR ANY CAR 
Starting Lighting 
Guaranteed Nine to Eightean Monthe 
No False Promisee. Performance Counts 


6 Volts rebuilt $12 and your old battery or $14.50 cash 
12 Volts rebuilt 17 snd your old battery or 19.50 cash 
NEW 6 VOLT GUARANTEED 18 MONTHS $21.00 

Economize in comfort with e BANNER BATTERY. 
Send twenty per cent deposit, balance C.O.S, subject 
to inspection. 
BANNER BATTERY CO. 
1356 Michigan Ave. Chicago, Ill. 














Small aus Engines and Boilers 


Ges ri Gasoline Engines, 
. 4H.P Tanks, Pumps, 
\ Gears Medel] Makers’ Supplies 

coon ey Catalogue eon 
Ibe (coin preferred) even, 
2  Retundsa first order, 192 Pages — 
7 Over 200 Illustrations. 
MODERN ENGINE 
& SUPPLY Co. 
244 Monadnock Block, CHICAGO 
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THE ENCYCLOPAEDIA BRITANNICA 


Furnishes Accurate Knowledge 


ON GEOGRAPHY 
NAN LeLy| 


a 


_ ARCHITECTURE 


eee 
STs ray 


pi eu as 


ma 


BEAUTIFYING 
“THE HOME 


PHILOSOPHY 
TRAVEL / 


eT ail 
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On Every Subject Under the Sun 


The World’s Greatest Authority. 


THE ENCYCLOPAEDIA BRITANNICA contains 


robably the best and most reliable information written 

y the greatest experts on practicaliy every suhject known to the 
human mind. No matter what subject you are interested in, no mat- 
ter what subject your family or your children are interested in, no 
matter what subject comcs up in your daily papers or your books, 
you will find that the Britannica_gives the most comprehensive 
information in its 44,000,000 words. Every phase of a snbject is cov- 
ered. Even the smallest, most obscure information is in the Britane 
nica, as well as the articles on the great gcneral_suhjects. 

When you read an articlo in the Encyclopacdia Britannica you feel 
confident that the, information is reliable, for the Britannica is 
written by the wisest minds—each a specialist in the particular 
subject upon which he has furnished an article for the Britannica. 
These writers are either professors in the great institutions of learn- 
ing in our country and other countries, or are scientifie mcn and 
women who, by their superior intelligence and research, have acqnired 
far advanced I:nowledge of their subjects, or, again, they are the 
great workers of the world. They write in a clear, concise manner 
which every member of your family can understand. Yon will be 
surprised how aioe and fascinating are the articles in the 
Britannica, and you will have many hours of profit and pleasure 
from a set of this great work. 


Your Country Needs Your Help in the 
Solution of Her Post-War Problems. 


Shalt we retain our high tariff or shall we operate on a free trado 
basis? Shall wo wipo out our enormous national debt in one or two 


gencrations or shail we extend it over a comparatively long perlod? 

Shaii we adopt universal training or maintain a large standin 

army? Shail this nation become more autocratic or tend towar 

Soca sna aenne wiil mean the greatest prosperity and happiness to 
e people 


You, as a citizen of this great nation, in the day of the greatest 
crisis of its history, should put yourself in a position adequately to 
answer and pass intelligent judgment on_the guestions that are so 
vital to the country and the happiness and welfare of its people. 


Give Your Child a Fair Chance. 


Who are the men and women in each generation who 
have stood head and shoulders above their fellow men 
and who have won the most notable success? They are 
the men and women who, as children, have educated 
themselves bcyond the station to which they were born. Abraham 
Lincoln was the best educated lawyer in his town, and he continued 
throughout his life probably the best posted man of his day, because 
he read and read. You insist that. your child has brains, but you 
should help that child develop his brains, and give him every advan- 
tage possible within your means, so that when he becomes ready to 
do his work in the world he is not handicapped by lack of education. 
Education is the path that Jeads to achievement, to a larger life and 
to greater success, Put in your child’s hands the Encyclopaedia 
Britannica, the world’s storehouse of knowledge, which has been 
the guide to the cducation of millions of men and women. It will 
inspire your child to learn, and it will furnish him with a great 
teacher on many thonsands of subjects. 


We Are Offering the Britannica at a Great Bargain 


$ 


As First Payment brings you this Complete Set of 29 Volumes, 


Containing 44,000,000 Words, 30,000 Pages, 15,000 Maps and 


Illustrations. 


The Balance Is in Small Monthly Payments. 





Sign and Send This Coupon Today. 











Remember, this is an unusual offer of the Britannica 
printed on genuine India paper. Act today—NOW—by 
clipping the coupon and sending for the beautifully illus- 
trated book telling all about the Britannica. 


Sears, Roebuck and Co., 
Chicago, III. 










Sears, Roebuck and Co., Chicago, Il. 


Gentlemen: Please send me, free, your Illustrated Book No. 19C. 
giving full information about the new Encyclopaedia Britannica. 
Also tell me what I will have to pay for one of the remaining sets 
of the Handy Volume issue of the Britannica printed on gcnuine 
India paper. 
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LANDON STUDENTS WITH 


ONE NEWSPAPER ORGANIZATION 


Blosser Grove Destesfeld 


Landon Picture Charts 
Make Drawing Easy to Learn 


Landon Picture Charts explain the unusual success of 
the Landon School in developing successful artists, 
These charts are covered with hundreds of sketches 
showing you just how to proceed, step by step, in draw- 
ing original heads, hands, figures, animals and all de- 
tails of finished cartoon work, You are bound to 
learn if you follow these charts, 

The above photograph shows six Landon students all in the Art 
Depart ment of the N. ., Syndicate. Blosser (first at left) 
created ‘'Freckles and His Friends." R. Grove draws * ‘The Boys 
in the Other Car." Parks created ““O U_ Busher.” Deiteafeld, 
Kroesen and Mattingly have all arrived Their signatures, re- 
produced here, will be recognized by millions of newspaper readers. 
Their success is typical of hundreds of other Landon students. 
Now is the time to think seriously about learningto draw. Never 
was there a greater demand for this work. Prepare to earn from 
$30 to $125 or more per week, Take the first step now—write to- 
day for full information, send 6c in stamps for sample picture 
chart, long list of successful students and booklet showing possi- 
bilities for you. Pleoaa stote your oga. 


The Landon School eet Leies. 








wor! 


i in Bg cei in UNG 
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B in every neighborhood to ride and 

exhibit a sample RANGER bicyele 

furnished by us, Choice of 44 atylaa, 

colora and aizea In the famous Rangar 
line. Mesd Rider Aganis make big 

A monsy in spsre time hours —after 
school er work. j 


30 Days Free Trial 


Is allowedon every RA. 
Sa bicycle. We iprepayite tedent 
charges. not pleased 
the trial costs you nothing, 


Eaciors:to. Rider 

We sell bicycles made in our own 

big factories DIRECT TO THE 

RIOER—giving yona euntrigr 

uct at greatly reduced 

\ coat. Savetime, money and 

Ve tronble by dealing diract 

with onr great Factory or- 

A ganization, Satisfaction in 

every detail guaranteed or 

money Promouyiretunded: 

S amps, 

Wheels 

parts and supplies at hal: 

ususl prices are alzo fully 

described and iliustrated in 
the big Iree Ranger‘Catalog. 

SEND NO MONEY, but 
write us today for facto: 
rices, Liberal terms and i 

ired Rader Agents Pian. 


Cycle Company 
, Chicago 


EASY 

Payments | 
Nina months | 
i Bay Hs he 
elred = at o 
smai) advance From your 
Over our spe- 
cial cash prices. 


EAD 


Dept. C1 


send on 
Geen geinie 
ckamolsoe the esate 


’ Learn Watch R 


Buell i incites instant action. 
optional equipment on over 75 cars. 
year guarantee. In Single Tone or Chime. 


Kroesen Mattingly 
Deane: aN ue — 
hoto of six of your 

ere sit in the art department of 
the Newspaper Enterprise Agsocla- 
tion. Another one is co! with 
us ner Monday, 
sta aaa IRE 

whic! rks It as practi- 
cal, thorough and different. 

Very eincerely, 


Cte sftrre____ D> 
SAC. =F Rove — 
NES 
Lars 
(elsan— 
ye) 


Wrestling Book FREE 


expert wrestier. 
seit Sere teu. 


hove nook Si a i 


Frank Gotch and waaae Baros 
otra, we psig we wondartul opportu cTthead by mails es 


quickly learned e1 home 
write now f. 
the ecience ‘end wricee fe at able: to abe 
Accept thia 


a News ond fos tres tree book today, ans your ege. 
Farmer Barus School of Wrestling, 


JAS PINS-RINGS 


1204 Ramee Bide.. Omaha, 





FROM FACTORY TO YOU 
OUR NEW CATALOG WITH 600 OF THE 
LATEST UP.TO-DATE NESIGNS FALE. 


Cc. K. GROUSE CO. 


12 Bruce Ave. North Altieboro. Masa. 





ean learn thie profi Repairing 


oe ae Ltr pinheires 





Ask for our Pree Book. Itez: 
our system end terms — 


THE DeSELMS WATCH SCHOOL 
687 Perry St., ATTICA, IND. 


EXPLOSION WHISTLE 


A tenth of a second may avoid an 
accident, The compelling note of the 


Standard or 
10 


dealer or write direct. 


BUELL MFG. CO. 
m Cottage Grove at 30th . 


CHICAGO 





110 











a upuu NCH Ah UI 


| Why That Sewing-Machine 


| and this causes the slipping. 


Motor Slips 


NE of the troubles that sometimes 

mar the operation of a sewing- 
machine motor which drives through a 
friction pulley 
is the slipping 
of the pulley. 
Usually an ef- 
fort is made to 
stop the slip- 
page by tight- 
ening the ten- 
sion of the 
spring. Asa 
rule, however, 
it will be found 
that the 
trouble is due 
to a very thin 
film of grease 
or oil lodging on the balance wheel 
of the machine and the face of the 
pulley. 

Usually this results from contact of 
the operator’s hand with the wheel 
of the machine. 

Clean the wheel and the pulley 
face thoroughly with a little gasoline, 
or even with a dry cloth, which will 
take a little more rubbing. In nine 
cases out of ten this will stop the 
slipping. Too much oil on the motor 
bearings will result in an oily film, 
A spring 
that has become too tight will cause 
undue wear of the bearings. 

Clean the commutator occasionally 
with a bit of dry, lintless cloth on the 
end of a small stick while the motor is 
running, being careful not to let the 
cloth get caught. 

Do not sandpaper the commutator or 
scrape it, and under no circumstances 
put oil on it—HowaArD GREENE. 





SEWING - 





Get the most out 
of your sewing- 
machine motor by 
overhauling it 
once in a_ while 


To Get the Most from Your 
Ice-Cream Freezer 


NE of the household appliances 
that needs oil and seldom gets it 


is the ice-cream 
i Pra 
va rN Deal wT 


freezer; yet 
at 










the judicious 
application of a 
lubricant ma- 
terially lessens 













i pl Ci the lab or of 
mean cranking. 

CTRS ih i Use the 

(eam eepaen UaRITEE GL . heaviest oil 

You wonder pe the available or, 
ice-cream [freezer 

works hard. On it Detter yet, 

and note the difference 8TeaSe. This 

will prevent the 


lubricant from running out. Vaseline 
may be used. Lubricate the shaft 
bearings, the wooden handle, the 
sockets and bearings in which the 
gears turn, the teeth of the gears, and 
the socket 21 the bottom of the tub in 
which the container turns. 

The number of places where there is 
friction is a little surprising, and in the 
aggregate they can cause much extra 
work if run dry.—HowarD GREENE. 


see 


Apri, 1920 


Wire Insulation Made from 
Tire Fiiler 


OMETIMES a wire insulation has 

become so worn that the copper is. 

exposed. A break of this kind cannot 
easily be wrapped with tape. 

In such cases a small quantity of 
good tire filler worked into and 
around the chafed wire will make a 
fine substitute for insulation. Where 
double-contact lamps are used and 
the wires fit close together, as in the 
Ford type of headlight, the filler can 
be pressed around the wires and the 
cap screwed on. This also holds the 
wires firmly. 


Repairing a Magneto with 
Spark-Plug Porcelain 


O repair a magneto that has a 

faulty brush-holder or “brush 
nipple,” follow this simple and cheap 
method. 

The brush-holder is usually made of 
rubber or composite, and is bored out 
in its center, the hole containing a 
carbon brush and a spiral spring for 


pm FILED OFF FLUSH 





DISTRIBUTOR 


How an old spark-plug porcelain can 
be inserted into a magneto to remedy 
short circuits from defective brush-holders 


tension. Frequently this holder may 
fracture and its threads wear, or per- 
haps the bearing becomes so loose that 
rain water leaks past into the junction 
of the brush and armature. This 
causes a2 short circuit, which results in 
a defective engine. 

An extremely efficient way to repair 
this defect is to remove the old 
composition holder and insert the 
porcelain of an old spark-plug with its 
lock-nut into the brush-holder. Ordi- 
nary cotton string may be used for 
packing, and the central electrode 
should be filed off to the proper 
distance from the magneto distributor, 
so that the spark is transmitted as 
before. 

The electrode must just barely clear 














Bribe; Sof (ater 
Indusuy and Home 


ATURE has revealed the means 
through which softening of wa- 
ter has been made practical for 

every use. Factories, shops and 
other industrial establishments now 
save literally millions of dollars that 
were wasted by use of hard water. 


And for the home—greater comfort and re- 
finement. Water as soft as falling rain yet 
free from the taint and odor and grime of 
roof and trees, water that is beneficial to 
skin and complexion, that leaves the hair 
fluffy and soft and comfortably clean—this 
you can now have, flowing to every faucet, 


EFINITE 


RIVAL OF THE CLOUDS 


Nature’s Water Softener 


The Refinite Water Softener is a system 
perfected to utilize Nature’s own water soft- 
suing mineral, Refinite. It attaches to the 
aes pipe in the basement. Water needs 
to pass through a bed of Refinite in 
this system to be freed of its troublesome 
lime and magnesia hardness. 
In laundries and the laundry department of hotels, 
hospitals and institutions, Refinite soft water cuts 
the washroom supplies expense more than half. It 
fully doubles the life of linens; makes possible the 
laundering of woolens, silks and other delicate fabrics 
not commonly attempted. In textile mills it en- 
ables dyeing formulas to act dependably; improves 
the quality of the products. In steam power plants 
It prevents boiler scale, saving fuel, labor and equip- 
ment. 
The Refinite system occupies little sieht ola 
no expert supervision—Is eagily stalled—Very 
reasonable in price. 
There's one for your use. Let us tell you about it— 
no obligation. Address our nearest office. 


THE REFINITE COMPANY 
Refinite Building OMAHA, NEB. 
Also Mfrs. of Refinite Rapid Pressure Filters 





the brass of the distributor, and the NEW YORK, 9 E. Fortieth St. CHICAGO, 908 S, Michigan Ave. SAN FRANCISCO, 410 Call Pldg. 
5 a ATLANTA, 320 Hurt Bldg. MINNEAPOLIS, 703 Plymouth, Bldg. LOS ANGELES, 3 303 Story Bidg. 
adjusting may be-done by more or TORONTO, 23 Scott St. KANSAS CITY, 611 Orand Ave. Temple. PUEBLO, Thatcher Bldg. 

re < CINCINNATI, 410 Traction Bldg. DENVER, 613 Mercantile Bidg. BUFFALO, 41] Liberty Bld, 
less packing in the lock-nut shown DETROIT, 502 Lincoln Bidz. | SPOKANE, 1015 Old Nat. Bank Bldg. SALT LAKE CITY, 200 Walker Bldg. 
a A.—P. P. AVERY. 
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The Robinson Folding Bsth Tnb makes home 
bathingeasysn dconvenient without the neceasity 
p of running water, expenalve plumbingor eewercon- 
nections, Tub is made of special material (cslled 
steeline), soft and pliable—instanily warmed, No 
cold clammy iron or porcelain to touch the body. 
Guaranteed none -lesksble, Exceptionally well con- 
structed snd reinforced. Csnnot tip nor spill, En- 
tire weight of water and ocrupant rests on floor. 
Spectal device makes Tub self-emptying. When bath 
is finished, pull piug and the tub is empty, ready to 
be folded and put away by the time you are dressed, 


Agents Make $35 to $100 Weekly. 


Go Into buslness—work for yourself—mske big 
money whole year ‘round. Our Co-operative Sales 
Plan_insures success, Wonderful opportunities sell- 
ing Robinson’a Bath Tubs. 70%, nf homes neod 
them, Customers highly pleased, well sstisfied. You 
esn build a wonderful Rrustitess selling this bome ne- 
cessity, Our complete plan and practical sales aid 
assures big results. Hustlers eae 


attend sa CAN YOU 
houra: teneae and’ foo Thewe Eee By ust ose 
telling Rebinoon Foldin ee Tubs, ind aon agente 
ipaking ple mony me pone ate is rath and aivedyal after yok. "fre 
ae for 


ae oe ae bnigoss 
Tub doubt wet he facie Writes 


Guaranteed 

fe oa Bias! Ld 
10 Years. $184 actertee Bide. ey ee: 
Obie 



























Thisehows 
‘Tub folded 


Your Chance to 
Make Big Profits 


in Vulcanizing 
Here is your chance to get 








dependent. 
eanizers are in demand every. 
where. Many of ourgraduates 
make $3. @ year and over. 
We make the Anderson 
steam vuicanizer and Ander- 
son retreader and teach you 
the famous Anderson Method 
of Vulcanizing. Our eculente 
make good because ‘bey cai 
do superior work with the Anderson machine and method 
and do it at on~tenth the cost required hy all other vut- 
canlzers. Highly tl fied customers and_ large profits 
means res, Not only are we able to convince 
you of t ite you to compare the Anderson 
make ond inet bod. with o 


th others. 

We have installed ie on schools of vulcanizing In 
30 states {nr teaching the Anderson method of vulcanizing. 
The course requires 5 to 10 daya and costs $20. If you buy 
an Anderson vulcanizer we return your $20 and pay you 
a2 pe day e. pense money while jarning. 

ur reputation is valuable. We expect Anderson vul- 
canisers to do work which will outlast the rest of tbe tire. 
We expect Andersnn studente to eucceed in 8 business way. 
Their succeaa is our success. Therefore tre do not sell an 
Anderson sulcanizer to anyone who has not receiv: 8 our course 
ogee (nstructions. 

Don't miss this opportunity. Write today for full par- 
ticulara and address of Anderson school nearest to you 

aN STEAM WULCANIZER co. 

13 Williams B: ianapolis, Ind., U. 8. A. 
Prine “osatlaane. co eetuteers tikes 











Auto and Tractor Mechanic 
Earn $100 to $400 a Month / 


Young man, are you 
mecbanically inclined? 
Come tothe Sweeney 
School, Learn 


pert. I teach 
with tools not books, 
Do the work yourse!f, 
thst’s the secret of the 


SWEENEY SYSTEM 


of practical bean by which 5,000 “" f”", 
eoldiera were tra: fort. 5. Gove © 
ernment and oxen 20,00 expert 
mechanics, In a few weeks; no previous 
experience Nocessary, 


FRE E Wietieltoday for senet B pres catalog 
undrecs oO ie ok 
working in Dew. Million D or Trad Je Schoo i 


LEARN A TRADE 


SCHOOL OF AUTO -TRACTOR-AVIATION 
@2 SWEENZY BLOG. KANSAS CITY, M0. 


‘BOW LEGS and KNOCK: KNEES” 
vi UNSIGHTLY 


SEND FOR BOOKLET SHOWING PHOTOS |7/ 
OF MEN WITH AND WITHOUT J 


The Perfect Leg Forms 
PERFECT SALES CO., 140 W. Mayfield Ave., Dept. 45, Chicago, Ill. 


Popular Scrence Monthly 


A Lathe and Grinding Cabinet to Save Space 
By H. H. Parker 


T is often desired to use a small 
lathe in some locality where an 
overhead counter-shaft and motor 
drive would be in the way, unsightly, 
or impossible to instal. Or else a 
portable self-contained outfit is needed. 
The diagrams herewith show the con- 
struction of a wooden cabinet con- 
taining the driving motor and neces- 
sary counter-shafts and belting of a 
two-speed drive for a small-speed 
lathe mounted on the cabinet, as well 
as a clutch drive for a grinding-stand 
mounted beside the lathe and driven 
from the motor direct. 

Itis best to drive the grinder direct, 
for even a small stand requires con- 
siderable power, and a counter-shaft 
always causes 
considerableloss, 
especially with a 
speeded up drive, 
as in this case. 
If the lathe-head 
has a three-cone 
pulley, six speeds 
are available; a 
reverse drive is 
seldom required 
for a speed lathe. 
A cone pulley might be used on the 
motor, and one counter-shaft and the 
tight and loose pulleys dispensed with; 
but the belt shippers are better, for the 
motor does not have to be started and 
stopped so often, which means less 
disturbance to the lighting circuit, 
and the speed may be changed from 
low to high merely by shifting the 
levers instead of changing belts. 

No dimensions are given, for the 
arrangement would have to be worked 
out slightly differently for various 
makes and combinations of motor, 
lathe, and grinder. A quarter-horse- 
power motor is about right to drive a 
6- to 8-in. lathe, and a grinder-stand 
swinging wheels of 6 to 8 in. diameter, 
and the layout shown was _ pro- 
portioned to apparatus of these di- 
mensions. 

Cold rolled steel %4-in. shafting 
would be about right, with wooden or 
iron pulleys and 1-in. or 114-in. flat 
leather belting. The boxes may be 
either plain cast-iron ‘‘dolly boxes,” 
or, if expense need not be considered, 
ball bearings may be installed. The 
large cone pulley is best, turned up 
out of oak or other hard wood; the 
size of two of its steps depends upon 
the cone pulley on the lathe, and the 
reader is referred to any hand-book on 
machinery or methanical engineering 
for the method to be used. 

In the ease described the lathe 
cone was assumed to have steps 114, 
214, and 314 in. in diameter, and the 





At the left is shown the 
front elevation of the 


cabinet, and at the 
right the side elevation 


-large cone laid out accordingly, re- 


quiring its steps to be 9, 714, and 7 in. 
respectively. Assuming the motor 
speed to be 1,750, usual fer a small 
A. C. machine, the pulley installation 
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was worked out accordingly, giving a 
speed range for the lathe of 300, 450, 
900, 1,200, 1,800, and 3,600. The 
range of speed obtainable depends 
primarily upon the dimensions of the 
lathe cone: if one speed is changed 
the whole six will have to change also. 

The grinder-stand speed was as- 
sumed to be 2,700 R.P.M., though 
the proper figure depends’ upon the 
diameter of the wheel used; the 


The diagram illustrates a cabinet containing 
the motor and counter-shafts for operating 
the lathe and grinder on top of the cabinet 


smaller the wheel, the higher its speed. 
A simple form of sliding clutch is 
provided, and this is disengaged while 
operating the lathe. 

In the drawing, the stand shown is 
of about the maximum size suitable 
for a motor of this size; a smaller 
stand would perhaps be more satis- 
factory and require less room. A 
hinged board folds down over the top 


“of the stand when this is not in use, 


and forms a convenient tool-table; 
when turned upright it helps to keep 
grinding-wheel dust away from the 
lathe. A back-board will also be of 
service in confining this dust; but, 
in any case, the lathe should be 
covered with a cloth before doing any 
grinding. 

This particular layout shows the 
two sets of tight and loose pulleys of 
the same size, 6-in., also the larger 
straight-face pulley. Various forms 
of belt shippers are possible; the one 
shown has two handles projecting 
through the front of the cabinet, 
Another arrangement would be to 
have two foot-pedals held up by 
springs, so that the lathe would stop 
as soon as the pressure of the foot was 
removed. 

Though no specific dimensions or 
directions are given, the cabinet should 
be of substantial construction to 
reduce vibration and well braced to 
counteract the various belt pulls. 
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Getting a Heavy Barrel 
Up an Incline 


NE man can ordinarily handle a 
heavy barrel when it is on a level 
plane, but it is diffieult to force it up 
an incline. 
If along rope is used as shown in the 





ao 
So ae Tag 


No difficulty is encountered in 

pulling a barrel uphill if you 

use the method described here 
illustration, the barre! can be readily 
moved. 

The rope is doubled and fastened 
over an eye-bolt in the door-sill, 
the loops being passed around the 
barrel ends and the ends held by the 
operator. 

With the help of this arrangement 
one man ean pull a barrel up any 
angle of incline with very little 
effort. 


Regulating the Flow of a 
Grindstone Lubricator 


HE ordinary water-holder that is 
sold with every grindstone has no 
means of 
WOOD STRIP eitherregulat- 
f\ ing or stop- 
) /TACKS ~—s ping the flow 

of water. 

The way to 
remedy this 
defect is to 
fasten a 
wooden strip 
across thetop, 
boring the 
strip so as 
to permit the 
snug working 
of a wooden 

Here’s a way to control plug through 
the water flow on that iit. 
troublesome grindstone The plug is 
shaped to fit 
the bottom of the cone, similar to a 
needle valve in an automobile car- 
buretor. 

By raising or lowering the plug, the 
water in the grindstone’s holder can be 
controlled at will.—JAMES M. KANE. 








“Mr. Stephenson— 
meet Dr. Franklin!” 


Chug, chugging along in his first rude 
steam locomotive, Stephenson did not look 
to “chained lightning”’ to render the inven- 
tion safe and most widely useful. 

Nor did Benjamin Franklin, as he flew 
his kite into the storm clouds, foresee how 
electricity would in a later day spur the 
‘fron horse” on to greater achievements. 

Yet today safety and speed in steam 
railroad operation are reconcilable only in 
proportion as electric signal devices are em- 
ployed. Your protector is, ultimately, the 
electrical apparatus upon which every 
steam railway relies. 

Arailroad without telegraph or telephone 
would hurl itself into the scrap heap. 

How else to reach out and warn a train 
rushing into unseen danger? How else 
quickly to spread the news of damage done 
by storm? How else to clear the tracks for 
the express which carries you onward to 
your journey’s end? 

All along the way, night and day, men 
are alert to shield you from harm. Train 
dispatchers, telegraph keymen, signal tow- 
ermen at every city and way station, have 
no other concern except to see you safely 
through. 

So that your trip to New York, Chicago, 
or the coast is safer, quicker, pleasanter 
than ever Napoleon traveled in state from 
Paris to Marseilles. 

Snugly quartered in a Pullman sleeper 
you command a thousand watchful hands 
and eyes for body-guards. 

But their vigilance would accomplish 
nothing without equipment in perfect 
order. On such factors as the proper ad- 
justment of a telegraph receiver and the 
responsiveness of an electric switch rests 
your “Safe Home !"’ 

That travel has been made secure today 
is a tribute to the excellence of electrical 
equipment no less than the skill of opera- 

Published in the tion and the care of supervision that our 
interest of Elec- steam railroads have consistently main- 
trical Develop- tained. 


esfern Feciric 
Company 











will be helped by 
whatever helps 
the Industry. 


So completely does this organi- 
No. 4 zation serve the electrical field 


that every time you call up your grocer, 
switch on a light or take a street car down 
town, the chances are you are making use of 
Western Electric equipment. 


Lis 





“TCan Sutceed® 


“What other men have done with 
the help of the International Cor- 
respondence Schools, I can do. If 
the J. C. S. have raised the salaries 
of other men, they can raise mine. 
If they have helped others to ad- 
vance, they can help me. To me, 
I. C. S. means ‘I CAN SUCCEED.” 


Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 


For 28 years men in offices, stores, 
shops, factories, mines, railroads—in 
every line of technical and commercial 
work—have been winning promotion and 
increased salaries through the I. C. S. 
More than 100,000 men and women are 
peiing ready right now with I. C. 8. help 
or the bigger jobs ahead. 


No matter where you live, the I. C. S. wiileome 
to you. No matter what your handicaps, or how 
small your means, we have a pian to meet your 
circumstances. No matter what career you ma‘ 
choose, some one of the 280 1.C. S. Courses wil 
surely suit your needs. 


When everything has been made easy for yon— 
when one hour a day spent with the 1. C. S. in the 
quiet of your own home will hring you a nee 
income, more comforts, more pleasures, all thst 
success means—can you let another single price- 
less hour of spare time go to waste? Make your 
start right now! This is all we ask: Without cost, 
without obiigating yourself in any way put it w 
to us to prove how we can help you. Just mar 
and mail this coupon. 


oe ee ees TEER OUT HERE Sam ame oes oo = 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
X 7672, SCRANTO 


Explain, Sen ohltgatin: me, how I can aust, for the 

position, or in the subject, Serene which I mark X. 
ELECTRICAL ENGINEER SALESMANSHIP 
Alectrie Lighting eno Kye. ADVERTISING 


Electric Wiring Window Trimmer 
Writer 


‘Telegraph Engineer Show Card 
Telephone Work Sign Peinter 
MECHANICAL ENGINEER Rellroed Tralnman 
Mecheoleal Draftsmae ILLUSTRATING 
Machine Shop Freetice Certooning 


Tooimaker 
Gas Engine Operating 


BUSINESS MANAGEMENT 
Private Secretery 


CIVIL ENGINEER BOOKKEEPER 
Sarveying and Mapping Stenegrapher and Trpist 
MINA FOREMAN or ENGH Gert. Pub. Accountant 


STATEONARY ENGINEKR TRAFFIC MANAGER 
Marine Engineer Rellway Accountant 
Ship Dreftamen Commerciel Law 
ARCHITECT GOOD ENGLISH 





Cootractor end Ballder ‘eacher 
Arebitectora! Dratteman Common School Sohjscts 
Concrete Bullder CIVIL Ce 
Structural Engineer Rellwey Mel! jerk 
PLUMBING AND REATING edt ms OpanATING 
Sheet Metel Worker doto Repalr! 
Textile Overseer or Bapt. Nevinrionen Spenish 
ONKMIAT AGHICULTORE Freneh 
Methomatics Poultry Raising italien 
Nam 
Presenl 
Oee eprint 
Street 
and No. 





ay —____Stete, 


; Canadians may send this cou: to 
Zuternational Correspondence Schools, ‘itontreal, 
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How to Make a Mission 
Magazine-Stand 


HIS cabinet is within the ability of 

any boy to make, and if care is 
taken in its construction, a durable 
and handsome piece of furniture will be 
the reward. The 
beauty of the 
arts and crafts 
design lies in the 
simplicity of 
line, good work- 
manship, and 
smooth waxed 
finish. 

The following 
pieces of lumber 
will be required: 

2 sides, 7% in. 
by 12 in. by 42 
in., sandpapered 
on four sides. 

1 top. shelf, 
34 in. by 12 in. 
by 15 in., sand- 
papered on two 
sides. 

1 bottom shelf. 

2 shelves, 1 in. 
by 12 in. by 1414 in., sandpapered on 
two sides. 

4 keys, 1 in. by 1 in. by 314 in., 
sandpapered on two sides. 

The dimensions given are for the 
finished pieces, and the material can 
be ordered from any mill. If the 
amateur craftsman desires to cut up 
his own lumber, the dimensions must, 
of course, be enlarged a trifle to make 
proper allowance for squaring up the 





As the stand will ap- 
pear when completed 





The scale diagram indicates the 
correct dimensions of each part 


rough. As the most popular finish is 
gained by staining and waxing, white 
or red oak is the best wood to use. 
Ash also takes mission finishes well, 
and chestnut, while softer, possesses a 
beautiful grain, and may often be used 
to good advantage in making furni- 
ture of this character. 

Begin the work by squaring up the 
joint edges and the ends, but do not 
cut the shelves to correct length just 
now. Lay out the outline on the side 
pieces by using a paper pattern, and 
carefully mark out the tenons. 

Carefully study the scale drawings, 
which indicate the correct dimensions 
of each part. As shown, the top and 
lower shelves are tenoned through the 
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200 Fifth Avenue 


BUCHSTEIN’S FIBRE LIMB 
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$200 Saved By This 


Home Lover 


One hounew rile had selected $550 worth of Furnishing 
locally before learning of thia new Larkin plan. he 
samo selection ot our low Factory-to-Family prices coat 
her caily, $350. Wouldn't you call this saving of $200 
worth whilo? Misy we send all the interesting facts? 


800 Furnishings At 17¢c a Day 
—2 Years to Pay 


Small as well as lurge Fumishings’ needs ere easily and 
auickly Glled under this delightful plan. ‘wo years time 
en] payments as low as t7e a day. Com- 
pletely furnieh on entire bome of 
parts of soveral rocms this 
convenient way. 
Get Thie Bi 
104- ‘Page Book FREE 
Hore ia a complete guide for 
beautifying your home. You 
spend many profitable hours 
looking over this Book of Battor 
Homes, Write for it now. Find 
out how easily and economically 
your home can bo brightened. 


| hackin Can BON TEM ae 


AF antary 


price direct to you 


This $12 Officer Shoe 


Hand sewed. 
First Grade 


- $42.89 
The factory 
price direct 


to you at only 


The retail price of this shoo is $12.00. 
It is made nf the best waterproof ma- 
calf leather. Guaranteed to 
give tho best wear, Fend yonr name 
and sise you wish and we will send 
you these Army Officor shoes. If 
these shoes ere not just as wo may, 
eend them hack. You don't lose a cent. 
If you are sending money order or 
check do not include postage. Pay 
only $6.89 for shoes. We pay poste 
age. State aise. 


These shoes are built ta ke good for 
work and dress at the same time, 


U. S. National 


Army Shoe Co. 
Dept. P.M. 795, Westfield, Mess, 
The little matter of 28 ets. in stampe or coin will 


bring you the Pathfinder 23 weeks on trial. The 
Pathfinderis an iilustrated weekly, published at the 


Netion’e center, for the Nation; ¢ paper thet prints 


all the news ol the world and tells the truth 
endonly the truth; now in Its 27th year. 
n This peper fills the bill without emptying 
o the purse; Reosts but $1 a year. HH you 
want to keep posted 
Will bring on whet is going on 
in the world, et the least 
expense of time or money, 
this le your meens, Jf 


From the 


Ifyou rosuid eppreciate e paper which puts 
a ni everything clearly, briefy—here it ls. Send 
1Sn to how ae you might like such a 







Washington has become 
the World's Capitai ond 
reading the Pathfinder is 
like sitting in the inner 
council with those who 


ie want @ paper in your 
ie mold the world's destiny. 


home which is sin- 
© cere, ee enters 
taining, wholesome, the Pathfinder {s yours. 





will send the Pathfinder on 


C Aerie 83 weeks. The 15c does not repag 
api a us, but we ere giad to Invest in new friends, 
THE PATHFINDER, Bex 923, Washington, D.C. 


Send for a Complete Catatogue of 


MASONIC BOOKS 
Jewelry and Goods 


REDDING & CO. 
Publisbers and Manufacturera 
Dept.S New York 


soothing to your sama 
strong, cooi, neat, ight. 
Easy payments. 


Rraces 
for all 
deformi- 
ties. 





Gearanteed & Years 
Seod for Catalog Todey. 





P. BUCHSTEIN CO., 113 6th St, S, MINNEAPOLIS, MINN. 
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sides. A good way to-mark this- out 
is to place the shelves on the bench 
with face edges uppermost and the 
endseven. Lay the square across and 
run a pencil line around the edges to 
get the width between thesides. Now 
take each piece in turn and pencil a 
mark entirely around it. Having 
marked out 
the tenons, 
and the 
square mor- 
tises for the 
keys, careful- 
ly chisel out 
the mortises 
and saw out 
the tenons. 

When this The key or wedge cen be 
is done, lay made in several forms 
the shelf on 
the side-piece, and, using the tenon for 
a pattern, mark out the outline for 
the mortise in the side pieces directly 
from thetenon. This will prevent any 
possibility of a mistake. 

The mortises should be carefully 
cut, and there are two ways of doing 
this. One way is to chisel out the 
entire mortise; the second to bore a 
number of connected hules with a bit 
and chisel out to the lines. In cutting 
mortises, take care to keep the sides 
sharp and clean. Do not attempt to 
chisel more than half way through on 
one side, but turn it over and cut 
through from the opposite side. By 
doing this, a clean mortise is obtained 
without danger of splitting or marring 
the edges. 

The middle shelves are merely let 
into the sides about 14 in. 
grooves may not show, a shoulder is 
cut about 14 in. back from the edges. 

The key or wedges may be made in 
several forms, but the plain tapered 
key is very good, and is mostly used. 
Whatever the shape of the key em- 
ployed, it is well to remember that 
the taper of the key where it passes 
through the tenon must be made the 
same size as its mor- 
tise. 

Sandpaper well, 
using No. 1 paper, and 
finish up the work 
with 00 grade, until 
all surfaces are clean 
and smooth. 

For finishing, any 
one of the many mis- 

The Son Qe sion stains may be 

first measured, USed. A very nice 

then cut as brown may be ob- 
shown here tained by using one 
part of Flemish water 
stain in four parts of water. Brush this 
on and let it dry. When dry, go over 
lightly with 00 sandpaper, but do not 
cut through the stain. A coat of dark 
brown filler is now applied, according 
to the directions on the label of the 
can. Let this stand until the gloss 
disappears, then wipe off with a 
cloth, crosswise with the grain. The 
next day the final finish of wax is 
applied. Rub the wax well into the 
wood with a cloth and polish. 








That the — 


Dayton Day 


will be celebrated by Dayton dealers 
throughout the United States, on 


Friday, April 23 


marking the 25th anniversary of 


Dayton Bicycles 


Dye HOME OF 


ae 


Visit Your Dayton Dealer 


TWENTY-FIVE YEARS AGO — the first 
Dayton Bicycle was shipped from the 
Davis factory, 

On Friday, April 23, Dayton Dealers, 
everywhere, will keep open house in 
observance of the Dayton’s 25th anni- 
versary, 

You are invited to visit the Dayton deal- 
erin your community, It will be well 
worth your while to enjoy your dealer’s 


We back this Trade-Mark 
with our Reputation. 


hospitality, and, in viewing his display 
of new 1920 Dayton models, see for 
yourself the high point in development 
and refinement that Dayton has 
achieved through a quarter-century of 
effort. There will be something inter- 
esting for everyone. 

Consider well what 2 Dayton can do for you— 
can save foryou. Write today for new catalog 
illustrating 8 fine 1920 models for boys. girls, 


men and women. Ask for your dealer's name 
and Catalog No. 44. 


A bicycle is the cheapest and healthiest known means af transportation 
Cycle Dept., THE DAVIS SEWING MACHINE CO., Dayton, Ohio 


“Ride a Bicycle” 
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BIG EARNINGS EASY 


In this new, rich, unlimited field. Here’s something 
entirely clear of the “old and beaten path”—big, quick, 
easy money, and a lucrative business of your own. 
Our exclusive representatives—some with 
NO OTHER SELLING EXPERIENCE-- 
have doubled and tripled their previous in- 
comes. No reason why you shouldn’t. Not 
at all hard. We have something every 
car owner needs—Can’t buy from any 
one else—Made only i in our factory 


STARTLING 
INVENTIONS 


Choose your own exelusive territory. Sell direct, 
wholesale, or both. Our line is a real winner—easy to demonstrate, 
easy to sell. Your own and surrounding counties may be open now. 


But if you want to 
share in these profits, 
then don’t wait—not 
even another minute. 


Write TODAY for 
complete information. 
Post card will do. Send 
by next mail—sure. 


JUBILEE MFG. Co. 
629 Station C, OMAHA, NEB. 


































The one perfect SPARK INTENSIFIER. 
Fires any plug. Banishes spark plug trouble. 
Saves gas. 100,000 already in use. 

A safety insuring and comfort-making STEER- 
ING DEVICE FOR FORDS. Simple. 100° 
efficient. Makes driving a pleasure. 

A hot-firing, UNBREAKABLE SPARK 
PLUG with three strictly exclusive, practical, 
and sales-pulling features. 

A“VISIBLE” SPARK PLUG with all ex- 
clusive features of above-mentioned plug and 
equipped, also, with spark intensifier, 

A HANDY FASTENER for non-skid chains. 
Locks and holds with a “bull-dog™ grip. Saves 
the motoring public an enormous loss. 








































Don’t Wear 


a Truss 


Brooks’ Appliance, the 
modern scientific invention, the 
wonderful new discovery that 
relieves rupture, will be sent on 
trial. No obnoxious springs or 
pads, 


old reliable ‘*Rough On Rats.’’ 
Kills them all quickly — and they 


“Dont Die in the House” 


“Rongh on Rsts’” snecess{nlly exterminates 
these pests where other preparations fail, Mix it 
with foods that rats and mice willest. Change 
the kind of food whenever necessary. Don't be 
pestered—get"’Rongh on, Rats’ at drug ond general 
stores, Send for booklet,"“Ending Rats and Mice”. 


E.S.WELLS,Chemist, Jersey City. N. J. 
Originator of 
**Rough On Rate’ 





MRC. E. BROOKS 


Brooks’ Rupture Appliance 


Has automatic Alr Cushions. Binds and Gra 
the broken parts together as you would a broken 
limb. No salves. No lies. Durable, eheap. Sent 

rove it. Protected b 8. patents. 

measure blanks mailed ‘free. Send 
mate and address todsy. 


BROOKS APPLIANCE CO., 255B State St., Marshall, Mich. 












SEND +! 7h: BUNGALOW BOOKS 


35 Miles 


* Boys, Gulla This Car. This nifty lee Se car 
driven by peewee ine motor, can be built 
py, bo: 


Plan FUTURE HOMES Now 


Parts are’ furn a ae 



















with ECONOMY PLANS ‘ond aro very cheep. ad 26c for 
of CALIFORNIA STYLES | Per hour Is Gailaing plans and ries iat of parts 
, noted for comfort, beenuty and Record of 


adeptability to any climate. 
“Representative Cal, Homes” rt 
saPiane gorteorosizomee | this Car 
Get 
1920 


plans, | 


“The New Colontele” 
&5 Plane, $3,000 to $20,000—$1 
0 “West Count Rungelewe™ 

© Plans, $1,800 to $4,500—$: 
See OFFER. Send $2.50 for ell 3 above books 
ena eet book of 7B Special Plane, also Gi 

**Littis Sungalows’? 40 Plans, $750 to 

Afoney back 1f not eatiasied 


BW. STILLWELL & €O., Architects, 471 Call. Bidg..Los Angeles 


FREE 
$3000-60 cts. 


arexe folder 


SYPHER MFG. CO. 
74 Warren St. { 
OLEDO, OHIO 






[ 
Clear your house and keep \= 
it free of rats and mice with 
{ 


"SHE ADVERTISED FOR HOUSEKEEPERS AND GOT | 
WHITING-ADAMS 


HOUSEHOLD BRUSHES 


For Public Buildings, Railroads, Steamships, Factories, 
Households, and al] other users requiring effective 
cleanliness, Whiting-Adams Brushes are positive 
dirt and dust eradicators. 

Send for Hlustrated Literature 


JOHN L. WHITING-J. J. ADAMS CO., Boston, | U. S.A. 


Brush Manufacturera for Over 109 Years and th: 
Largest in the World 
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Cementing a Rubberized 
Patch in an Umbrella 


HE common habit of standing up 

a wet umbrella in a corner with 
the handle up causes the moisture to 
drain down to its point, and this 
eventually rots the covering. 

Making a neat job of a sewed-on 
patch is not easy, and it is a question 
of time before the patch will tear off 
again. 

Recently I discovered a way to 
attach a rubberized patch to make 
the repair water- and tear-proof. I 





Don’t throw away that torn umbrella: 
you can mend it with rubber sheeting 


happened to have a quantity of the 
rubber film or sheeting that is used 
to fasten the turned-up portion of 
the bottoms of trouser legs. 

Cutting it into strips long enough to 
project over the tear, I punctured a 
hole in each one, and slipped them 
down on the rod of the opened um- 
brella, arranging them in spokelike 
form (Fig. 1). Into the uncovered 
small triangular-shaped spaces I fitted 
small pieces cut to fit. 

Then I cut a circular piece of black 
alpaca (Fig. 2), and fitted it on over 
the rubber. The cap on the rod had 
to be removed, of course, before either 
rubber or cloth could be slipped on. 

After I had arranged the cloth and 
rubber evenly, I took a small heated 
iron and ran it carefully over the patch. 
The result was very satisfactory. 

If the fabric is not too badly torn 
it can be drawn together with a thread; 
but if this is not possible, a thin piece 
of fabric can be drawn under the ribs 
so that it comes opposite the tear and 
extends beyond the edges (Fig. 3). I 
cut a similar sized piece of the rubber 
and slipped it between the piece of 
fabric and the tear. To fasten this I 
cut a hole in the top of a rather deep 
cardboard box, placed the point of the 
umbrella rod into the hole, and ironed 
the repair into shape (Fig. 4). 

This cardboard disk makes the 
operation a great deal easier when no 
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inside patch has to be applied. I cut 
out a stiff piece of cardboard (Fig. 5) 
larger than the circular piece of cloth, 
then cut a slot and central opening to 
allow it to pass by the umbrella rod. 
I then slipped this disk between the 
fabrie and the ribs (Fig. 6), which 
gave me a good base on which to iron 
the patch into shape. 

This repair, when properly made, 
is waterproof and will save many 
an umbrella going to the trash 
Pile-—JamesS M. KANgE. 


To Make a Deep Hoe from 
an Old Shovel 


HOE suitable for handling and 
cutting small irrigation ditches, 
digging trenches for deep planting, and 


like purposes can 


be easily made 
cs Hears / 






shovel. 

Remove the 
shovel from the 
handle by driv- 
ing out the riv- 
ets, and heat the 
shank of the 


from an old 
ENT 


Why buy ahce, when 
you can meke one 
shovel blade ina tan ay played) 
forge or coal fire. When red, bend 
the shank at right angles and allow it 
to cool. Then replace the handle, and 
a good serviceable hoe is the result. A 
round-point shovel is best for this pur- 
pose.— WINDSOR CROWELL. 


Electric Lights to Call 
Employees 


HE manager of a well furnished 
modern office found that the 
sound of the call-bell which he rang 
for the stenographer, office-boy, or 
clerk was a source of annoyance to 
himself and callers to his office. He 
therefore installed a battery and a set 
of small electric lights in the outer 





OUTER OFFICE 


Instead of an annoying bell the flash of an 
electric light cails your employees to your desk 


office, which were regulated by means 
of push-buttons placed on his desk. 

In installing such an outfit small 4- 
to 6-volt lamps and a battery of four 
dry-cells may be used. The lamps 
may be placed on a panel in the main 
Office, each lamp designating some 
particular employee; or if preferred 
the lamps may be placed on the desks 
of the employees. 

The wiring diagram is only sug- 
gestive. The wires may, of course, be | 
concealed.—FLoyp L. DARROW. 





= 


a) 


a ae 


ao = 
SS... 


. also have washing machines operated by 





Nothing to do till 
next Monday ” 


HAT’S more, when you have a 1900 Cataract 
Electric Washer, you finish the wash bright {| 
and early each Monday! 


Do you know why? ig 


It’s because of the magic figure 8. In the 1900 Washer the } 
water is forced through the clothes in a figure 8 movement, four 
times as often as in the ordinary washer. Thus it washes the 
clothes faster. In fact, it is this magic movement that makes the 
1900 the perfect washing machine. 


You can wash everything in your 1900, for there is not a single 
part in the tub to cause wear and tear, or to pull off buttons. The 
water is forced through your clothes entirely by the action of the 
tub, not by the action of any parts in the tub. When you have 
finished the wash, there are no parts to lift out and clean either. 


The 1900 works easily, smoothly, and at a cost of less than 2c 
an hour. It washes the clothes snowy white and clean in 8 to “4 
10 minutes. 


The wringer also works electrically, and can be moved from the 
washer clear around to the clothes 
basket without moving the washer oo 
an inch. ge 

















Comes in 8Y 


The water swirls through 
and 12 sheet 


the tub in a figure 8 move- 
ment four times as often as 
in the ordinary washer. 


Our Special Trial Offer 


You may prove to yourself that the 1900 
is the perfect washing machine. There is 
a 1900 dealer near you who will gladly 
demonstrate a 1900 Cataract Washer right 
in your own home. Then if you wish, 
you may start paying for it on terms to 
suit your convenience. Remember, we 





hand and water power. 


Write us today for the name of the 
nearest 1900 dealer and a copy of the book, | 
“George Brinton’s Wife.’’ It's a story |} 
you will enjoy. Molly, his pretty little 
wife, had troubles of her own until she 
interrupted a bridge party, and then things 
began to happen. 


1900 CATARACT 
WASHER 


1900 WASHER COMPANY 
206 Clinton St., Binghamton, N. Y. 
Canadian Factory and Office: 


CANADIAN 1900 WASHER COMPANY 
357 Yonge St., Toronto 


Just connect it with the electree | 
light and off it starts. i 





quacseocsseouenereoes: 


1900 WASHER COMPANY ; 
206 Clinton St., Binghamton, N. Y. : 
Please send me the name of the | 

nearest 1900 dealer and acopy of the 

story, ‘George Brinton’s Wife.°” | 
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VER the hills to the country---far from 


the Job and the City! 


Not just once ina 


long while, but every Sunday or every evening 
if you like, when you have a Harley-Davidson! 


Miles are mighty short, and trips are very 
cheap, when you have a ‘‘World’s Champion” 


to whisk you there and back. 


Forty to sixty miles on a gallon of gasoline, 
with tire and other upkeep costs low in pro- 


portion. 


Ask Your Dealer About His 
Easy Payment Plan 


HARLEY-DAVIDSON MOTOR CO., 
MILWAUKEE, WISCONSIN. 


Hiarley=Hp avidlsa@ara 


‘Worlds’ Champion” 





RAILWAY 
TRAFFIC 
INSPECTORS 
Ui) ASSOCIATE 


That is what gives them chances for 
promotion. They start in at a go 
salary — $110,00 a month and expenses, 
The portant, soe the safety of 
thousand: moo Sependa on ir vigilance, ety of 
when they d their eee ‘as wo teach them 
they a ttract the favorable attention of their 

periors. Promotions then are rapid. 


Letri This Profitable Profession 


All you need is a common echool education 
entrance to three-month’a course, 


for our 
which is oy trate the at hi 
time. @ the initl 


ome during your 
6 Se, ate tee itlesive, ncpettors ts 
ti ic. Inepec is 
80 good, THERE, 1S A GIG 1 DEMAND i] Tae Tet 
| _ We know of fine openings # for our gradua' 
Many who etarted our course a few months 
ago now boid 


OUR BOOKLET tone of cole ideal vocation 


 —out in the bi; 
H with hig men— 


galary from ¢ the start—how you can climb 
f The onpdrenn portunity COUPON 
! PF Ste som your reve to a better ealaE SOs nm 

a much bee . Why no ie 
) Remem! 13 etart at. At & month, 


E cece YOUR scare 


"stad Be ap ee Institute, 











Oba wtb rbot 
Learn a Profession 


Earn from *300 to *600 
amonth 


Be a Tire Expert. 
weoteach you frea 
at our school or by 
mail. Thousands | 
ore getting in now. 
atlonsareopen 
everywhere, 


















—n , 










METHOD 
TIRE 
REPAIRING 


We Put You 
_In a Paying 
Business of Your Own 


seal 
Right from the Start 


Small investment may mesn a fortune to 
ina short time. It assures you a large orone 
in a growing profession, 
Motorists--Have your tires and ow and repalred by th 
ne ao Badger 


mM 
taerecls only kinder sor et 
will mean more Tire M: 


Beek Teches. ne Heed 


Write iteday: tor for veetiiete 
talog and full particulars 

on Gadger Vulcanizers 

and How to ope e 

gor Service Station. 






PET ea nee 
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A New Kind of Index for the 
Photo-Plate File 


HE subject matter of a photo- 
graphic plate stored away in a 


. rack is usually unknown unless the 


plate is removed and held to the light. 
But with the index shown in the 
illustration fitted to the plate-rack the 
nature of any plate in it may be seen 
at a glance. 

Two large metal tabs hang at the 
side of the rack drawer, which is 
equipped with a carrier so that it may 





Fig. 1 shows how the description 
is alined opposite its plate; while 
Fig. 2 shows the method of slip- 
ping a card into its proper place 


be drawn out all the way. Slips of 
paper, each one carrying a descrip- 
tion of a plate, are fitted in each 
tab. 

When the rack is drawn out and the 
tab lifted, as shown in Fig. 1, each 
description lies directly opposite its 
plate. The tabs swing on two wire 
hooks which are screwed into the frame- 
work of the rack. 

These tabs are made of sheet 
tin, and, when necessary, may be 
lifted from the rack. The method 
of slipping the paper into the tab 
is shown in Fig. 2.—Epwarp R. 
SMITH. 


Make a Sprayer for Your 
Indoor Plants 


T is advisable frequently to spray 

window-garden plants in order to 
give the leaves, stems, and flowers 
water in a finely 
divided state 
just as nature 
does when a 
thick fog cov- 
ers everything 
with its wet 
blanket. A 
small and 
simple sprayer 
can easily be 





A simple _ and 

Q convenient 
sprayer for constructed. 

thet yout ‘This consists 

make yourself Of two tubes 

and a cork. 

For the tubes 

take two 

lengths of goose-quills, straws, or thin 

glass tubing. Cut a section from the 

cork as illustrated, and bore two holes 

through the cork at the cut ends and 
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at right angles to each other. Now 
push the tubes through the holes until 
they meet, being careful to have one 
tube slightly above the other. 

To use the sprayer, place one tube 
in a glass of water and the other 
against the lips. If a draft of air is 
now blown through the tube a partial 
vacuum will be produced in the other 
tube, causing the liquid to rise in the 
tube and be projected from the nozzle 
in a fine spray.— ERNEST BADE. 


A Reciprocating Pump-Jack 
Made of Pipe-Fittings 


PUMP-JACK for small pumps 
can easily be made of common 
pipe-fittings. It is of a reciprocating 
nature, and will operate a pump at a 
considerable distance from the source 
of power. The diagram illustrates its 
construction. 

A long piece of pipe the desired size 
constitutes the main or horizontal 
shaft. To this you attach lengths 
about a foot long, one to each end, by 
elbows, so that one is vertical and the 
other horizontal (A and B). 

To these projecting pieces, at right 


b 
SET=SCREWS 


NIPPLE 


A sic 


‘FREE , 


BOLT 






PUMP 
* HANOLE 


You can make your own reciprocating 
pump-jack from discarded pipe-fittings 


angles to them, elbow short nipples, 
and the jack is done. Simply provide 
set-screws at each elbow, so the 
threads will not start because of the 
strain put upon them when under 
load. Also drill a hole in the end of 
each nipple for cotter-pins. 

Set the jack at the base of the pump 
at right angles to the pump handle in 
suitable bearings. 

The vertical arm is attached to a 
wooden rod, as shown, which goes to 
the pulley wheel on the motor or 
counter-shaft, and is attached to it 
eccentrically, like the connecting rod 
of an engine. The horizontal arm is 
attached to the pump handle by a 
second wooden rod. A metal clamp, 
as shown in detail, serves to hold it 
firm and allows it to be shifted along 
the pump handle, thus varying the 
stroke. Cotter-pins keep these rods 
from running off. 

As the power rod moves backward 
and forward it lifts and lowers the 
horizontal arm. This operates the 
pump handle and also pumps the 
water.— WINDSOR CROWELL. 








ose White Teet 


Ask People How They Get Them 


All Statements Approved by High Dental Authorities 


Millions of teeth are being cleaned 
jin a new way. You see them everywhere 
‘—white, glistening teeth. 

Ask about them. The owners will tell 
you, probably, that they use Pepsodent. 
They have found a way to fight the film 
which causes most tooth troubles. 

Millions have already proved it. Lead- 
ing dentists everywhere advise it. And 
over 6,000 new people daily write us for 
a 10-Day Tube. 


Why Teeth Discolor 


A viscous film forms on the teeth and 
coats them. You can feel it with your 
tongue. Modern dentists know this film 
to be the teeth’s great enemy. 

It clings to teeth, enters crevices and 
stays. The tooth brush does not end it. 
The ordinary tooth paste does not dissolve 
it. So it remains to do a ceaseless damage, 
until removed by cleaning in a dentist's 
chair. 


Let Your 


Make this free test. Look at your teeth 
now, then look in ten days. Let your mirror 
tell the story. 

Pepsodent is based on pepsin, the di- 
gestant of albumin. The film is albuminous 
matter. The object of Pepsodent is to 
dissolve it, then to day by day combat it. 


Science has lately made this method 
possible. Pepsin must be activated, and 
the usual agent is an acid harmful to the 
teeth. So it long seemed barred. But a 
harmless activating method has been 


Pepsadéent 
The New-Day Dentifrice 


The scientific film combatant, now ad- 
vised by leading dentists everywhere and 
supplied by druggists in large tukes. 


Film is what discolors — not the teeth, 
It is the basis of tartar. It holds food sub- 
stance which ferments and forms acid. It 
holds the acid in contact with the teeth to 
cause decay. 

Millions of germs breed in it. They, with 
tartar, are the chief cause of pyorrhea. So, 
despite the tooth brush, all these troubles 
have been constantly increasing. 


Now We Combat Film 


Dental science, after years of searching, 
has found a way to combat film. Five 
years of careful tests have proved this 
beyond question. 

The method is now embodied in a den- 
tifrice called Pepsodent. It complies in all 
ways with modern dental requirements. 
And a 10-Day Tube of this tooth paste is 
now sent free to anyone who asks. 


Mirror Tell 


found, so active pepsin can be every day 
applied. 


Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
Mark the absence of the viscous film. See 
how the teeth whiten as the fixed film 
disappears. 

The results are quick and evident. They 
are all-important. You will never go back 
to old methods when you know them. For 
the sake of cleaner, safer teeth cut out this 
coupon now. 





Téndiay. Take Face 


THE PEPSODENT COMPANY . 


Dept. 165, 1104 S. Wabash Ave. 
Chicago, III. 


Mail 10-Day Tube of Pepsodent to 
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STEEL BOATS 
CANT SINK 


Designed by America’s foremost naval 
architects—built in the world’s largest 
boat shop. More than 70,000 now in use. 


Write for catalog 

showing m ore than ? 
40 models of steel 

and wooden power 

boats, rowboats and 

canoes. 


Safe for you or your family, 
Buoyant air compartments 
like a life boat and strong 
steel hulls. 
warp, leak, waterlog, dry out or open 
at the seams. 
boat house needed. 


Mullins power boats have the best 
marine motors. 
operation is insured by the Mullins 
patented silent under water exhaust. 


Mullins Steel boats can’t 


No calking required, no 


Quiet, vibration-free 


THE MULLINS 
BODY CORPORATION 
Boat Dept., 619 Franklin St. 
SALEM, OHIO 
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DO YOUR OWN PLUMBING 
AND HEATING AT LOW COST 


Send for our big instruc- 
tive 256 page Handy 
Man Book catalog. Ev- 





ery home owner, farmer, 
contractor, etc., needs it. 
Shows over 10,000 fix- 
tures and supplies in 
plumbing and beating at 
wholesale, how to save 
skilled labor and nnnec- 
essary material, by our 
new 















CUT-TO-FIT METHOD 


Besides being our whole- 
sale catalog this instruc- 
tive Plumbing and Heat- 
ing encyclopedia helps ‘ 
you select and ere 
the proper PLUMBING 
WATER SYSTEM, HOT AIR, WATER OR 
" STEAM PLANT, has many 
plans, diagrams, sketches, cle- 





vations, etc., plainly showing 
how to do the work, this newer 
easy Way with the aid of this 


BIG HANDY MAN 
BOOK 


We have spared no effort and 
have gone to a great expense to 
compile this valuable book and 
to eliminate broadcast circula- 
lation, we request a deposit of 
25 cents which will be refunded 
on first order, or send for our 
free bulletin. 


HARDIN-LAVIN CO. 
44 Yeare at 
4526-36A Cottase Grove Avenue, Chicago 
$500,000 Plants Behind Our Guarantec. 








Priced vu 








AN EASY WAY TO 
MAKE MONE 


lod along 
on a small salary. re 


lary. Be independent. Go in the tire re: 


jay.’* Others everage $200 
capital needed. Joba plentifel. sEXeT motorist a pos- 
sible customer. No experience nm We teach you. 


SHALER Tire Repair oat 


i roved Wrapped Tread Method 
sed by Tire Manufacterers 


d work ag ithe pe big tieh 

vulcanizi 

can use it. It’ Tyaehecon aan fe canizer 

thst has Automatic Heat Control, and 

can’t undercure or overcure a ‘tire. 
aires no watching or 


FREE Book 


“How to Open e Tire ir Shop.”* 
i vols how to make jig money. 
tdelay, Write quick. 


C. A. SHALER co. 
2115 Fourth St. Weupun, Wisconsin 


90 to 125 


-\ Miles on 
a Gallon 
of Gasoline! 


The Shaw Motorbicycle 


A high-grade, easy running, speedy 
motorbicyele of dependable power at a saving 
of from a third to a half in actual money. 
Equipped with BaF HP Motor, famous Breeze 
carburetor, high teusion magneto. Automatic 
lubrication. Chain drive. Simple, efficient 
control at all times, Thousands in use. 


Write today for prices and terms, also about 
the Shew Attachment—fits any ‘old bike. 


SHAW MANUFACTURING CO. 
Dept. 364, GALESBURG, KANS. 


AGENTS ?rorrt 


PROFIT 
Gold and Silver Sign Letters 


For store fronts, office windows and glass 
signs of all kinde. No experience necessary. 
Anyone can put them on and make money 


right from the start. 
$40.% to $100.% a Week! 


You can sell to nearby trade or travel all 
over the country. There is a big demand 
for window lettering in every town. Send 
for free samples and particulars. 


Liberal Offer to General Agents. 


METALLIC LETTER Co. 
433A North Clark Street, CHICAGO, ILL. 
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Don’t Buy an Expensive Piano 
Lamp; Make One 


VERY serviceable piano lamp 
may be made from a thin strip of 
mahogany about 19 in. long and an 


electric lamp- 
rh socket. 
Gut the 
boca strips as shown 
in the illustra- 
tion. No meas- 
urements can 
be given, be- 
cause pianos 
differ in con- 
struction. 
After the strips 
are nailed to- 
gether they are 
sandpapered and varnished. The 
lamp-socket is attached to the right 
end, as shown, and wired to a con- 
venient plug. Strips of felt are glued 
beneath the holder so that it can- 
not scratch the varnish at any 
place.— ROBERT SCHMITT. 


Do You Know These Things 
About the Oiling System? 


AKE sure the oil-gage on your 
automobile is free to move, as a 
wrong indication is serious. Some- 
times the wire is bent, and the gage 
does not fall as the oilis used up. The 
inexperienced driver does not realize 
this and his engine runs dry. 

A gage ought to be within reach, so 
it may be tested by moving up and 
down. It gives a_ striking object 
lesson when the oil-base has not been 
cleaned for several thousand miles. 
On pushing the float down into the 
heavy oil muck at the bottom, it stays 
there, showing the need of a thorough 
cleaning. 

Few people realize that oil de- 
teriorates under heat, and that the 
spoiled oil in the crank-case thickens, 
accumulating carbon from the cylin- 
ders and making a thick, pasty mass 
that will not pass through the pump. 

When necessary to change the oil, 
say every thousand miles, it should be 
drained out carefully. Some of the 
muck remains and mixes with the 
fresh oil, reducing its lubricating 
qualities. This is unavoidable unless 
the crank-case is removed for cleaning. 

It is dangerous practice to put 
kerosene into the crank-case and then 
to run the engine to cut the muck and 
so drain it out with the kerosene. The 
bottom of the oil-base is covered with 
grit, metal chips, and other fire- 
grinding material which will be stirred 
up and forced into the bearings. To 
avoid this, remove the oil-base and 
clean it by hand. 

Check-valves, which control the 
flow of oil in a plunger type of pump, 
should be cleaned occasionally to 
insure proper working. When the oil 
does not flow or the gage shows no 
pressure, it may be because the pump 
is air-bound; usually cleaning the 
check-valves removes the trouble. 





Here is a homemade 
piano lamp that can- 
not scratch the pi- 
ano or fall from it 
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Repair Your Bicycle Tires at 
Small Cost 


EXT time you get a tire puncture, 

don’t go to a bicycle store and 
pay a high price to have it repaired. 
Try this simple expedient. Get a 
large darning- 
needle (the 
larger the bet- 
ter), and file off 
the end near 
the top of the 


CUT HERE =") 


pointed end of 
the needle into 
a block of wood 
about three 
Nace 2 : inches square 
yateedieee borate vour and an_ inch 
punctured tire. Here’s thick. 
a quick way of fixing it Takeahand- 
ful of elastic 
bands, and pass as many as you can 
through the crotch in the needle and 
around the block of wood. Put some 
rubber cement in the hole to be fixed, 
and push the filed end of the needle in 
the puncture as far as it will go. With 
a sharp knife cut the rubber bands 
across the back of the block of 
wood. 

When this is done, the rubber 
bands will contract and the ends will 
stick out of the puncture. 

The next step is to apply a lighted 
match to the projecting bands so 
they will melt and fill up the punc- 
ture. In a few minutes, when the 
rubber is cooled sufficiently, the tire 
can be inflated. 

Very large holes and rips cannot 
be patched in this way, because 
the crotch of the needle will not 
hold enough bands to fill the hole or 
rip.—ARTHUR GOLDENBAUM. 





Some Practical Uses for 
the Magnet 


SHORT time ago somebody gave 

me a horseshoe magnet taken 
from the ringer of a telephone. I 
didn’t know just how I could use it, 
but it has proved useful in a number of 
ways. 

When I spill a box of nails in dirt or 
shavings, instead of picking them up 
by hand, a long and tedious job, I just 
take the magnet and pick them up ina 
hurry. 

Sometimes, in working around a 
machine, I drop a screw or piece of 
metal into a difficult place. The 
magnet picks it up instantly, saving 
much time and bother. 

When a nut drops into an auto- 
mobile’s crank-case or transmission, 
I simply make use of the magnet to 
remove it. Otherwise I would have 
to fish around with a wire for an 
hour or two before I could catch the 
nut. 

These are only a few of the many 
uses for a magnet. Get one and see 
how quickly you can locate that unseen 
piece of metal that is delaying your 
work. 


eye. Press the |- 








Heres ae 


From Work! 


(ame 


IO. 


A oy 


Tiresome strap-hanging is 
avoided- boosted trolley fares 
saved—comfort and health pro- 
moted~lost time done away 


with—when you sit in the easy 
saddle of a 1920 






sic YCLE 


This American family’s time, money, and 
health saver is soon paid for with saved trolley 
fares and a nest-egg started. 


Swift, smooth-running, lightweight but pow- 
erfully strong, trim, and equipped with the ab- 
solute best of everything, you will find the 
Columbia the favorite wherever those who work 
with hand and brain have investigated bicycle 
values. - 


Your local dealer will gladly explain the su- 
periority of the 1920 Columbia and its many 
big features. See him today and start saving. 


Sena for 1920 Cowmbia Catawog, 
showing models and types for every- 
body, all at reasonable prices. 





WESTFIELD MANUFACTURING CO. 


45 Lozier Ave., Westfield, Mass. 


Ride a Bicycle 





by Rahe Practical Method 


Standard Instruction of America. 
The Rahe method includes enorm- 
ous equipment, twice more than 
any other auto school — Autos, 
Trucks, Tractors, Electric Start- 
ing, Lighting and Ignition Sys- 
tems of all types. The greatest 
tire repair, machine shop and 
oxy-acetylene equipment. The 
greatest live motor department 
in one United States. 


ahe 


Auto & TractorSchool 


Worlds Oldest and Greatest 


Tens of thousands of Rahe gradu- 
stes are counted among the best men in the 





automotive industry. Our experience of 
more than 12 years, with our vast equip- 
ment snd hundreds of Master Mechanic 
Instructors and assistants, enable us to 
train you best and quickest, 


Earn $150 to $400 a Month 


Any man 16 years and older can 
come to this great school and fit himself 
fora waiting position or go into business 
for himself. No previous experience or 
training necessary. No special educational 
requirements to start. No tools or 
“extras” to buy, 


Write at once’ Free 68-page Catae 


loz and preof of graduates cp 


Success. 


Rahe Auto & 


Tractor School 
Dept, 2867, 
Kansas City, Mo, 
(Two blocka to your left 


as you come out of the 
Union Station.) 









Do You Know that Tree- 
Planting Is a Science ? 


REE-PLANTING as a memorial 

in honor of the men who sacrificed 
their lives for their country is being 
taken up widely this spring. This 
commendable custom should be ob- 
served not only this year but every 
year. Tree-planting should form a 
permanent part of tne improvement 
program of every city and town in the 
United States. Here’s the way to do 
it scientifically: 


TREES PRUNED AS 
ORDINARILY REQUIRED, 
p IF ROOTS ARE FULL 
CROWN NEED BE 
LESS CURTAILED. 
7 BASE OF PERMANENT 
je CROWN 10 FEET 
ABOVE PAVEMENT 


















WELL DEVELOPED HEAD 
GOOD LEADER, MAIN 
BRANCHES FORMING 2 
WIDE.NCT CLOSE oy. 
ANGLES WITH STEM 


“="~ BASE DF TEMPORARY 
CROWN 7 FEET 
ABOVE PAVEMENT 


STAKE 22 *IOFT 
DRIVEN 2 FT. INTO 
GROUND 


RUBBER-coveRED /” 
WIRE OR CANVAS 
BINDER 
PLENTY DF FiBROUS 
* MULCH OF ROOTS BROKEN 


PULVERIZED CARTH ROOTS CUT OFF SMOOTH 


GROWING SPACE, 
RRS e Jat LEAST 6 FT 


? Y 
BCD DUG OUT 18 IN. We 
OEER, THEN FILLED To RICH CARTH PACKED 
LOWER ROOT LEVEL ELRMLY ALL ABOUT 
are MIXTURE OF ROOTS 


% GOOD SDIL AND 
ROTTED MANURE 


This diagram from the American Forestry 
Association shows how to plant a tree properly 


Keep Your Distributor Clean 
and Dry 


XCESSIVE oiling of a magneto 
can do nearly as much harm as 
insufficient lubrication. One thing it 
does is to cause the surplus oil to be 
thrown into the distributor, where it 
works much mischief. It gets between 
the brush and the contacts and either 
insulates them from each other en- 
tirely, causing missing, or it causes 
arcing. Arcing burns the oil and forms 
soot, which interferes with the good 
working of the machine, and it also 
produces heat, which disintegrates the 
carbon brush and causes it to crumble. 
All magneto manufacturers make 
their distributors so that they may be 
removed easily and wiped clean with a 
dry, clean cloth. One type of ma- 
chine, for instance, has its distributor 
held on by three little clips, retained by 
three thumb-nuts. These may be 
loosened by hand, the clips turned, 
and the distributor cover will come 
offinthe hand. Other magnetos have 
three screws to retain the cover. 
Some have a central revolving brush 
and stationary contacts in the cover 
and others a revolving contact and 
individual stationary brushes in the 
cover. The brushes in either case are 
attached to small springs and may be 
slipped into or out of their sockets by 
hand. 
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Get Into a Steady, Profitable, 
Permanent Business. 


Open a TIRE REPAIRING SHOP! Make 


bigmoney! Noexperience necessary. Easily 
mastered. Tire repairing has no dull season. 
Extreme cold weather has detrimental effect 
on tires— they need more careful attention 
and frequent repairing. 


VANDERPOOL VULCANIZER 


(§ Cavity) has capacity of $100 worth of 
work a day. We aup. ly complete outfit, 
Send for FREE TIRE REPAIRING 
MANUAL and full particulars. Write or 
wire immediately. 


WM. VANDERPOOL CO., Springfield, Ohio 


in answering address Dept. A-1 


THE OLIVER O1-GAS BURNER 
makes any cooking or heating stove 
a gas stove. Burns coal ail (kero- 
No coal or wood. 
ee bette 5 Lbeaper. Keeps 


your home You preg alate 
lame. FITS are Store ANY WH! No 
Gr. start, no ashes, no chop- 
poking and orag- , 
ing ea hours of work 
pnd toads of dirt! Simple. Safe, 


QUIVER OIL-GAS BURNER & MACHINE CO., 


iss 
w pass N ith BE... Bt Louis, Louis, Mo 


The river nit Cas Burner. ae 
2 gals. oi! equal 971bs.coal 


“DON'T SHOUT” 


“Thear you. I can hearnow as 
well as anybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pair nm 
my ears now but they sre in- 

I would not know I 
them in, myself, only that 
T hear all right. 

The Morley Phone for the 


DEAF 


ithe ears what glasses 
the eyes — Invisible 
fernfortable weightiers and 
one can ad 
It.1"| Over one hundred thousand séld. "Write for booklet and tostl- 


THE MORLEY CO., Dept, 797, 26 Genth 15th Street, Philadelphia 
a EEEEEnIEEEee 


Print Your Own 


cards, circolars, labels, tags. menus 
book Paper. 5. Job 
Presi ehitup, GUTS ExpESER TN ita HALY. 
LL OUTLAY. Pays for 

iaelt In short time. Will lat 
for yearey Eaxy to use, printed 
ring for othera, 


visible. 











es for | press catalon, 
anerenveloper, 
THE PRESS b0. 0-33, Mersden, Conn. 


IS MISERY 


1 know becaure I'wae Deaf and bad Head Noises 
for over 30 years. My invisible Astiseptic Ear 
Drums restored my hearin ap ene stopped Head Noises, 
and will do it for ey are ee Megaphones. 
Cannot be seen w! en worn. Effective when Deafness 
is caped by Catarrh or by Perforated, Pertislly or 
troyed Natural Drums. Eas Byte) to yt ia is, 
easy 4 take out. Are “Unseen Com 
xpensive. Write for Booklet and my regent 
etatement of how I recovered my hesring. 


: A. O, LEONARD 
Suite 308,70 Sth Avenue - « New York City + 


DEAFNESS 
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Calipers for Inside and Out- 
side Measurements 


N a certain joo it was necessary to 
find accurately a number of both 
inside and outside measurements. Not 
having calipers at hand, an improvised 
tool was made. 
A piece of clock-sprinz seven inches 
long was obtained, likewise two darn- 


POINY FOR INSIDE. 


HOOK Fi 
MEASUREMENTS « FOR OUTSIDE 





CLOCk SPRING 


A piece of clock-spring and two darn- 
ing needles make a-pair of calipers 
for inside and outside measurements 


ing needles. In each end of the spring 
was cut a long hole just large enough 
to take two needles. 

Hooks were bent on one end of each 
needle by heating, and both were 
placed in the holes in the spring, as 
shown in the sketch. The tension in 
the spring held the needles together 
until the measurements could be taken 
down.— DALE Van Horn. 


A Tray-Warmer for Amateur 
Photographers 


HERE are many occasions when 
the photographer, either amateur 
or professional, constantly has to heat 
his developer or other solutions so his 
pictures will come up properly. This 
results in loss of time and fluctuations 
in temperature that tend to impair the 
quality of the work. 

The electric heater shown herewith 
is designed to accommodate the stand- 
ard size trays, and it will keep the 
solutions at the desired temperature 
under most conditions. 

First build a box of matched lumber, 
using 4-in. stock. Build it 16 in. 
long, 12 in. wide, and 6 in. deep, out- 


SLIGHT SWITcn 
ROD LIGHT 





| 
ASBCSTOS LINING 


t 
SPONT Switch LIGHT STANOARO 


\ Showing the apparatus in detail 
. with all parts marked to scale 


side measurements. Leave the top 
open. Line the inside with asbestos 
paper and carry it up to the top edges. 

The tops are built of narrow strips 
of wood 14 in. thick, and mitered at 
the corners like a picture-frame. The 
sketch shows how they nest inside of 
each other, so any size tray can be 
used. Build the first or largest one 
16 by 12 in., with the opening 1034 
by 1234 in. The second one should 
fit snugly in the first, with an opening 
814 by 10% in. The third top fits in 










W.L.BOUGLAS WAS PERMITTED 1% 
TO ATTEND SCHOOL FOR SHORT 
PERIODS OUAIHO THE WINTER 
MOHTHA 
SLACK SPELLA IN THE WORK 








WHEN THERE WEAE 


CCASIONALLY HE HAD TO FACE 
PUHISHMENT POR TARDINESA 
BECAUSE HE WAS KEPT AT THE 
WORK BENCH PEGGING AHOES 
UHTtL THE LAST MIHUTE 


P39 AO GcCES SHOES 


W. L. Douglas shoes are sold through 107 of our own stores direct to the 


wearer at one profit. 


All middlemen’s and manufacturing profits are 


eliminated. W. L. Douglas $9.00 and $10.00 shoes are absolutely the 


best shoe values for the money in this country. 


W.L.Douglas name and 


the retail price stamped on the bottom guarantees the best shoes in style, 
comfort and service that can be produced for the price. 


Stamping the price on every pair of 

shoes as a protection spur high 
prices and unreasonable profits is only 
one example of the constant endeavor 
of W. L. Douglas to protect his custom- 
ers. W. L. Douglas name on shoes is 
his pledge that they are the best in 
materials, workmanship and style Es 
sible to produce at the price. Into 
every pair go the results of sixty-seveu 
years experience in making shoes, 
dating back to the time when W. L. 
one was a lad of seveu, pegging 
shoes. 


ope quality of W. L. Douglas product is 

guaranteed by more thau 40 years 
exiles in making fine shoes. The smart 
styles are the leaders in the fashion centers 
of America. They are made in a well- 
equipped factory at Brockton, Mass., by 
the highest paid, skilled shoemakers, 
uuder the direction and supervision of 2x- 
perienced men, all working with an honest 
determination to make the best shoes for 
the price that moneycanbuy. The retail 
prices are the same everywhere. They 
cost no more in San Francisco than they 
do in New York. 


W. L. Douglas shoes are for sale by over 9000 shoe dealers 


besides our own stores. 


1f your local dealer cannot supply 


ou, take noother make. Order direct from the factory. Send 
ae booklet telling es to Ml, shoes by mall, postage free. 


CAUTION.—Insist upon having 

Douglas shoes. The name and price ts pininls LL, 
atamped on the sole. If It bas pba anice chanced 

or mutilated, BEWARE OF FR. 


re W. L, DOUGLAS 
E COMPANY. 
ase! SPARK STREET, 
BROCKTON - - MASS. 
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AIADDIN 


AVOID LUMBER SHORTAGE 


Lumber shortage—a virtual famine of lumber—exists 
in many parts of the country. Repo 
it dei mpossibie even now to get Paerial for 


Lomber 
United States, 
aare care of thi 


"parts of the count: 
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The demand was eves peat as 
Means Still Higher t mea 
up rapldly—that it Pail p possibly take sueGila 
or a year to buy $100 wortb of lumbe 
forced to pay these prices? Will 
six months cost you a 50% or 100% penalty? 


assured 
BUILD NOW delivery “Aladdin buyers are assured a big 


iu 
Y der wll ibly be too late. 
reareitea Hem 


wore Sider fs 






















rts indicato that 


neers ever ec lOmaa ete are at present. 
it Is now. This 


res Ke ‘ices will 


ns that 


your nae ot meme in 


BUT, quick action Is 


5 4 Ins 
Laden See a eat lath an 


reatont forests of locks, ‘nalia, 


hardware, 

varnishes, 
shipped to you Ine 
all ready to orect. 


aeteee erg as &S 
3 ewes 
of materials from the Hook, a in  enses 


Homeo,"" Not 1s73 


. Ontario, Canada 


t- to-fit as fol- 
eee ecten mil-we ork Booring. 


Camplet per 
jete mats 
ty sealed box 


v FReadiCut 
OMeS 


necesaary. 
omes will soon fill the Aladdin mills 
Ze to ate. 1A, nore to you from 
‘atalo; a 
rid ‘a greatest home- building | Becanttetoe Send for this book today. 


NATIONAL SERVICE 


Mitte are located In Michigan, North lows: 
care ina, Minute tp and Orero if. The Alad 

js are the four w: 
bh one has saufficiant standing Gmher 


ears. The Dosti lumber famine ne radicted In eal 
will not affect the Aladdi 


1920 mae Bea end oes completely. No 
jin House order. 
The Aladdin Company, Bay City, Michigan 


Wlimington, North Cerolina Portland, Oregon 
Branches; Hetilempre. Ml Mississippi 
























No Other Typewriter Can Do This: 


MULTIPLEX HAMMOND'S 
ito sy changeaole Lupe 
Many styles, many Languages 


Two types or languages al ways [n the machine 


Most Wonderful 
“Writing Machine” 


Here’s a polyglot machine that writes all lan- 
guages from Eskimo Indian to Kata Kana Japan- 
ese and over 365 different type-sets. The type is 
Instantly Interchangeable —two different lan- 
guages or type sets are always on the machine. 
You “Just turn the knob’’—to change language or 





**Many Typewriters In One’’ 


Sounds like an Arabian Nights story but the 
machine itself is very practical, very real. tls 
the typewriter President Wilson uses personally— 
the typewriter he took with him when he visited 
King ree. 


Types for all purposes 
and for all Languages 
Spaotng to cult size of type 


Perfect alignment 
Gutomatic Sybe Imprecoton 
All on one MULTIPLEX 


Tho marvelous INSTANTLY interchangeable type feature 
{a noly ane of the many reasone why thousands uf prominent 
men and women in all walke nf life prefer ond personally use 
the Multiplex. 


Write today for FREE BOOKLET 


It will show you how, with the Multiplex you can put the 
force of emphesis into your typed matter—-bow you can 
drive home with strength of accent the fullness of your argu- 
ment—haw you can write with the sams convincing farce 
Loa you use in speaking—an exelusive feeture nf the Multi- 


OX, 
Write your name, addreas and occupation on ths margin of 
this page NOW and mail to 


HAMMOND TYPEWRITER Co. 
639 East 69th St. New York City 


Alsc en Afuminum PORTABLE Medel. llibs. Full 
capscity. Ask for special F older. 


World’sBest 
-. Roofing 


at Factory 


Crimp, Corru- 
gated, Standing Seam, Painted or Gslvanized Roof- 
ings, Sidings, rd, Paints, etc., direct to you 
at Rock-Bottom Factory Prices, Panitively greatest 
offer ever made. 


Edwards ‘‘Reo” Metal Shingles 


cost lees; ootlast three ordinary roofs. No paintin 
orrepaira, Guaranteed rot, fire. rust, lightning proof. 


Free Roofing Book 
Get our wonderfully 
low prices snd free 
samples. We seli direct 
to ynu and save you sil 
p] in-hetween dealer’s 
is for Book 


Loweet prices on Readv-Made 
Fire-Proof Steel Garages. Set 
upsny place. Send postal for 
Garsge Bunk showing styles. 
THE EDWARDS MFG. Co., 

448-496 Pike St, Cocuset, 0. 





| the sketch. 


the second, and has an opening 514 by 
81% in. The opening in the fourth 
section should be 414 by 544 in. Thus 
the different openings will take trays 
of the following sizes: 10 by 12 in., 
8 by 10 in., 5 by 7 in., and 4 by 5 in. 
These are the sizes generally used by 
photographers. 

Place four little lugs of metal 
around the sides of the tops so they 
will rest on the edges of the top into 
which they may be inserted and kept 
flush with each other, forming a con- 
tinuous top over the box. Nail little 
strips of wood along the under side of 
the 12-by-16-in. top piece to keep it 


'from sliding off the edge of the 


box. 

Attach a thermometer to the inside 
of the back of the box so the bulb is 
set down below the edge about 2 in. 
and the numbers between 60 and 75 
can be read when the top is in place. 
A notch in the edge of the top cover 
will be necessary to clear the thermom- 
eter when the top is put in place. 

The heater is composed of a sheet of 
thick, stiff asbestos wound with iron 
wire. Cuttheas- 
bestos so that 
when placed in ! 
the box its ' 
edges clear the 
sides of the box | 
by at least one 
inch. Wind it 
with iron wire 
so no two turns 
touch. The 
amount of wire 
to use can only 
be determined 
by experiment, 
as the size of 
the wire makes 
considerable 
difference. Wind it closely at first, 
and connect one end to the binding- 
post which is inserted in the asbestos. 
Connect one electric wire to this 
binding-post and place the other at 
different points along the wire until it 
becomes too hot to touch. 





BINDING- 


a POSTS oR 
Lm ee CUPS 


OLED 
The heater is com- 
posed of a sheet of 
thick, stiff asbestos 
wound with iron wire 





Now place a binding-post at that | 


point and connect to the heater wire. 
Then place another binding-post be- 
yond that one and a fourth one at the 
end of the asbestos. Rivet four small 
angles of metal to the asbestos and 
to the inside of the box half way be- 
tween top and bottom. See that no 
portion of the wiring on the heater 
touches the box or electric wires 
except at the four binding-posts. 

Fit a plug receptacle and a three- 
point switch to the right-hand side of 
the box and connect up as indicated in 
One terminal goes to the 
lever of the switch; the other direct to 
the binding-post on the heater. Then 
each point of the switch is wired to the 
binding-posts as shown. 

An electric light standard can 


| be bolted to the back of the box 


and fitted with a 4 C.P. ruby 
bulb if desired. This should be 
wired direct to the plug circuit as 
shown. It will be an additional con- 
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‘First aid in 
every household 

-Musterole 


Cough, cough, cough. 
How it racks little Dorothy 
and passes on to mother and 
grandma and holds a croup 
danger for all the little ones! 


Hurry, there, with the 
Musterole, that pure, white 
ointment that is better than 
a mustard plaster—and it 
will not bring a blister. 
Massage it gently over the 
chest and neck. Feel the tingle, 
then the cool delightfulness as 
Musterole searchesdown. It will 
penetrate, never fear. It will rout 
that old congestion clear away. 


Musterole ls a pure, white olnt- 
ment made from oil of mustard 
and afew home simples! Muster- 
ole searches in under the skin 
downto the heart of the conges- 
tion. There it generates a peculiar 
congestion-dispersing heat. Yet 
this heat will not blister. On 
the contrary you feel a relleving 
sense of delightful coolness. Rub 
Musterole over the spot. And 
you get relief while you use it; 
for Musterole results usually fol- 
low immediately. 


On no account fail to have a 
jar of Musterole handy. For 
coughs and colds and even the 
congestions of rheumatism or 
lumbago Musterole is wonderful. 
Many doctors and nurses recommend 
Musterole, 


30c and 60c jars—$2.50 hospital size. 
The Musterole Co., Cleveland, Ohio | 
BETTER THAN A MUSTARD PLASTER 
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a om Thre, 


10 Cents Day Pays 


for This Symphonola 


Plays ell recorde, Victor, Colnmhia, Edison, Paths, Little Wonder 

Emerson, Take 6 your to psy, after 30 days" trial. Compare ite 

more costly instrumenta. Return 

S . Ask today for the 
utifully llustra Symphonola Book FREE 
Si this ol: “Re aris oe styles sold on easy psyments, 
ym 10! a ecor is t our list of tho fatest son: 

pho’ i H ding. 

toned dise records. Piayabls on any Phocearsph, me eae «ai 


Lath itt COe desk SPSM 420. Buffalo, N.Y 


Mosdy sold throngh 
V tecommends tion 
For Personal Desk oF 
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venience and can be turned on and off 
at will as desired. : 

Set the tray of solution in the 
opening adapted to its size and turn 
on the current at the plug. Then 
throw the switch on the first point 
and let the wire warm up. If not 
hot enough, throw the switch to the 
second point and to the third if found 


ee 


3-POINT 
Switch 


The wiring diagram shows how each 
wire is connected: clearly and you 
should have no trouble in connecting 
each one to its designated point 


rvwese sone ccereonarsass 
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necessary. The temperature can 
be easily regulated by these three 
points of contact as the different 
lengths of wire through which the cur- 
rent flows will generate different de- 
grees of heat. 

The solution will gradually take 
on the temperature generated by 
the heater which can be watched 
by the thermometer. The average 
temperature of solutions should be 
around 65 to 70 degrees; not 
over.—L. B. ROBBINS. 


How to Use Emery Cloth in 
Inaccessible Places 


NE of the most aggravating jobs is 

the finishing of narrow depres- 

sions in castings of woodwork, where 
accuracy and neatness are required. 

The difficul- 
ties ordinarily 
encountered in 
such work, 
however, are 
easily overcome 
by using the 
very simple 
method shown 
in the illustra- 
tion. 

This merely 
consists of grip- 
ping the emery 
cloth or sand- 
paper with the 
rubber-tipped 
end of an ordi- 
nary lead pen- 
cil and so work- 
ing the abra- 
sive. The most 
convenient way is to tear off a narrow 
strip of the abrasive and to feed it 
under the pencil as a portion is 
worn. 

The friction of the rubber against 
the free side of the cloth is so much 
greater than the friction between the 
abrasive and the wood or metal that 
the latter can be worked easily without 
slipping. The pencil permits a con- 
venient handhold, and on account of 
the concentration of pressure on a 
small area the job is done quickly and 
thoroughly. HENRY SIMON. 
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The sandpaper, under 
pressure of the pencil, 
smooths out uneven 
surfaces and corners 





NOWING how is the thing that 
puts the big pay in the pay-envelope. 
It’s the thing that lifts men out of a 
poor-paying job into a man's size job with a man’s 
size pay. The man with the ‘know how’ under his 
hat always wins out. No matter what kind of work you are doing, or what you expect to 
do—you can learn more about that work and get more money for doing it. You don’t 
have to go to school. Neither do you take any special training. One of these home 
study courses in book form will give you all the ‘know how’ you need. 


Pe 
Some of the world’s greatest experts prepared these books just to help 
ambitious men get ahead. They are written in plain, good old U. S. language that any- 
one can understand. No puzzling technical terms, Everything is explained. Thousands 
of pictures, plans, blueprints, diagrams, etc., in each set. Over 100,000 sets have 
been sold. Pick out a set in line with your ambition 
and send the FREE TRIAL 
coupon that brings the 
\) bookswithout your 
sending any money 
\ in advance. 


This picture 













Pay - Raising 
Books 


Select from This List 











. h th 
for FREE USE in Sito mite bite 
Your Own Home Engineering 

Books. 6 vol- 


J umes closed 
and 1 open. 

Bindings will 
» last a lifetime. 


Examination 


Don’t send one penny. Just fill out the coupon and 
mail it. This will bring any set you select (the whole 
set, not a sample) by express collect. The books will 
be yours to use as you please for an entire week. You 
be the judge and decide whether or not they will do 
for you what they have done for thousands of other 
men. If you don’t think they will help you, send them 
back at our expense and you won’t owe us anything. 


Pay only $2.80 within one week if you 
50 Cents keep the books and send us $2 each 







Automobile Engineering. 
6 vol., 2600 pages, 2100 plc- } 
tures. Was $30.00.... Now $21.80 


Carpentry and Contract- 
ing, 5 volumes, 2138 pages, 
sued pletures. Was $25.00, 

ow 


Civil Engineering, 9 vol., 
3900 pages, 3000 pictures. 
Was $45.00............ Now 29.80 
Fire Prevention and In- 
surance, 4 yol., 1500 pages, 
600 pictures. Was $20.00. 
Now 

















Electrical Engineering, 8 
vol., 3500 pages, 3000 ple- 
tures. Was $40.00....Now 29.80 


Machine Shop Practice, 6 
vol., 2300 sae ee 2500 pic- 
tures. Was $30.00.....Now 19,80 
Steam and Gas Engincer- 
ing, 7 vol., 3300 pages, 2500 
pictures. Was $35.00..Now 21.80 















Law and Practice (with read- . . 
Ing course: 13 Vol., 6000 W ! month (for Law, $3) until the special 
Seatac” G22, | & Week: rire oroe is park this aepunts 


to about 7c aday. Mail the coupon NOW. You'll be 
mighty glad you did when pay day comes ’round. 
American Technical Society, Dept. X-204, Chicago 


American Technical Society, Dept, X-204, Chicago, U.S.A. 


Telephony and Teiegraphy, 
4 vol., 1728 pages, 2000 pic- 
tures, Was $2U.00..... ‘Row 14.80 
Sanitation, Heating and 
Ventilating, 4 vol., 1454 
. 400 pletures. Was 
SoOMM cogs «sale eiceelt Now 14.80 
Drawing, 4 vol., 1578 pages 
ictures,’ blueprints, 


1000 
ete. Was $20.00......Now 14.80 | 
Atcountancy..ana (Boal: Please send me set Of. ......secssevesscesececesscevevessoers 


ness Management, 7 vol., 
3000 pares, 2000 pietures. 


for 7 DAYS’ examination, shipping charges collect. “¥ will 
Was $33 sevese NOW 24.80 


examine the books thoroughly and, if satisfied, will send $2.80 
| within 7 days and $2.00 each month (Law $3.00) until | have [ 


aid the special price of $......... If I decide not to keep the 
ks, I will return them within one week, at your expense, | 












SPECIAL With, cach set 






goes a one-year membership in NAMES os sccssee es pasaccosae Reese ticsinccconeeane Mecarsuenesecan 
our society, This entitles you to | 
consult our engineers and ex- Ad 
perts on any subject connected AFOSR a wsccemaniicsesososseceslscisess send ccassisesssesisecen ove 
with your work FREE. This 
membership usually sells for $12. REFCTENCE 5 ioc ceisdlceesesaeneseecets oss: Séehoescoseeseseesae 

| Please fill out all ines, I 
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225 West ae Street 
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surgery all these tires, 
into service. Every town, are, 
Haywood 
a business of your own—a_business Gb is a 


hundreds of men rich and so wi you. Ohio, says: “When 
YOU CAN LEARN IN_A WEEK. walle right into $2500 to started three years ago, I 
$4000 a year—be prccnendes oe Or your. had _ just $30.00 left after 


self. Let us send you ail the 











Just put your ner and address on 
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Mm, HAYWOOD Write mo today. The 
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AND HOW TO 
rinciples, con- 
reless telephony. 

Price, poetpaid, 25 cents, 
OPULAR SCIENCE MONTHLY 


SIMPLE WIR Tl 
MAKE THEM. An crerienial beok on the 
struction and use of an are system of wire 
Hlustrated. 


New York 


“Lighting Fixtures” 


Ready to hang. 
Direct from manufacturers. 


Completely wired including glass- 
ware. 


Send for new No. 18 catalogue. 


ERIE FIXTURE SUPPLY CoO. 
Desk A, Erle, Pa. 


: ONE PIECE 


a « On market 5 years 
fake wF | 1,000,000 month. 


Beware imitations. 
~ “NO-LEAK-O” 
PISTON re ge xahtive / Patented Trade Mark Reg. 
NO-LEAK-O Piston Ring Co., Baltimore, Md. 



















Power G rip is 
| ceomeerty tend 
To} 
fas SE oy 
from cold han 
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To Old esi? 


Stations Needed Everywhere 


You know what 4,000 to 5,000 additional tire mileage 
means to motorists, Haywood's Tire Surgery isa 
! new tire repair method that gives new life and thou- 
H sands of miles of additional service to tires which before would 
be thrown in the junk pile. Think of what this means, man, as 
a money making opportunity. Think of the business pas is 
going begging to pay you big money if you're ready to act. 


isa 
Wonderful Business 


Easy to Learn—No Experlence Necessary 


|) Uncountable millionsof tires are cut, torn, gashed and bruised, 
broken down, worn out, yet with the Haywood method of tire 
no matter how far Bone. can be put 


amiet, ran 
Tire Surgeons, and it’s that we are o as you— 


Mail Coupon — Get My Free Book 


the n be- 
low, send it to me Saye ronil, a and Til se send you 
~ particuiars of i 
ma) opportuni y Free Boo 
everything Tells few to start bus 
Nov you can easily and quickly learn ‘alk about tires and m: 
. Lt will tell you how to handla avery detail 
and meke money, Don’t wait. 
© postage for a stamp or post ecard will prova 


HAYWOOD TIRE & EQUIPMENT COMPANY 


To-day Far A’! 


Mw. HAYW 
MAYWOOD TIRE & "EQUIPMENT COMPANY 
62G Capite! Avenue, indiaaapolia, ind 


Dear Sir—Send me quick, without Sbiieation: full particulars of Tire Surgery. 


» HOW TO MAKE WIRELESS INSTRUMEN A 

book that fully describes the construetion of spark wireless 

Mustrated. and apparatus. Just abe guink for the amateur. 
lustrated. 


225 West 39th Street 


AMAZING PROFITS 





ARMS OF STEEL 


"The Barker Power Gri pe will abubls and treble the stre 
Snuere penis: wrists an 

of speclal value to and high! 
urgery, Planists, Telegraph 


& person's ing a cases cf emergency, Those who sufter 


, the Grip a few minutes a day. 
F the Barker Power Grp 


Prof. A. BARKER, D. C., Studio 6500, 127 W. 42nd St., N 
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ing 


paying for my paint. 1 
now have a $6,500.00 
home paid for, $i -000.00 
in one bank, and de- 
posits in several others.” 


this money 
lains 
very little 
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atpaid, 25 cents. 
POPULAR SCIENCE "MONTHLY 
New York 


in Hares and Cavies 

We pay $7.00 to $13.50 a pairfor Hares 

and $1.50 to $2.00 a pairfor Cavics, 

and Express Charges. Wefurnish 

fargest and finest guaranteed high 
prade stoek and buy ali you raise. 

Free INustrated Booklet and Contract. 

UNITED FOOD & FUR ASSOCIATION 

329 W.48th St, Drpt. 1, New York 






You CanSave $50.00 


By recovering your old 

auto top f.ame yourself, 

We make these raoos ere oe 

fit all makes and m and up 
cars Any person that can $6 

drive a car can pst it on. 6. 84 Patcals Past Pi 


We furnish Inetructions, Roo! quertern sawed 


rear curtain, fasteners, welte rons tacks, All ae olete 
the name, year end model number of your cer and we will eend yoo 
our catalogue with samples and quote you exact p 


LIBERTY TOP & TIRE CO., Dept. E8, aesenene oO. 
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Are You Interested in Boiled 
Automobiles? 


OT broiled—boiled!’’ exclaimed 
the repair-shop manager. 

“Oh, I thought you said broiled,” 
replied the visitor. ‘‘Even so, I think 
they would make tough eating.” 

The manager gave a sigh of despair, 
and then went on to explain the 
merits of the new boiler, into which 
parts of an automobile are thrown for 
the purpose of removing the grease. 
The illustration gives a general idea of 
the construction. 

A 4-in. pipe leads into the boiler, 
and is surrounded with the water. 





An easily constructed hot-water bath for 
removing grease from automobile parts 


Inside this pipe is a gas-burner of any 
suitable make, the flame from ~ hich 
plays against the interior of the 
piping and raises the water to the 
boiling temperature. A good washing 
powder is sometimes added to the 
water and aids in the cleansing. 

Parts of an automobile can be ree 
paired more effectively when clean, 
and no better method for the cleaning 
is found than simply immersing in the 
hot-water bath. <A few minutes’ boil- 
ing removes all particles of grease, and 
leaves a clean surface that can be 
soldered or otherwise mended. Not 
only the surfaces but the interiors of 
parts are thoroughly cleansed by this 
boiling process.—H. C. RIDGELEY. 


Assuring the Motorist of 
Properly Alined Wheels 


INING up the wheels of an auto- 
mobile is a problem that many 
motorists do not attempt because they 
do not know how; but the following 
method is easy and accurate in every 
case. 

Set the car in an open space on an 
absolutely flat floor. Place two boxes 
on the floor, one about two feet from 
the rear right wheel. Now stretch a 


er 


STRING 
—— wheels out of alinement 
give short tirelife. Keep them prop- 
erly alined by this simple method 





string between the two boxes, being 
careful to keep the string at an even 
distance from the floor. Measure from 
this string to the front and rear varta 


[ 
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of the right front and rear tires. If 
the distances are not equal, shift the 
boxes or the steering wheel until they 
are exactly so. The string will then 
be exactly parallel to the line of the 
wheels on that side. 

Then, with a second pair of boxes 
and a string, do the same thing on the 
left side, thereby obtaining another 
line. When this is accomplished, 
measure across from one line to the 
other, making sure that these two are 
equal distances from the wheels. Do 
the same at the rear. If these two 
measurements agree exactly, the 
wheels are in alinement. 


How a Drill Is Cut to Bore 
Hard Rock 


URVEYORS in mines use as a per- 
manent station mark a “spad’’ 
driven in the roof of the mine. This 
is a flat piece of 
metal driven 
into a wooden 
plug that has 
previously been 
driven into a 
hole bored in 
the solid rock 
of the mineroof. 
They then hang 
a plumb-bob 





This drill will from the 

bore through the “spad” as a 

hardest _ stone sight-line. 
The rock 


composition of the roof may vary from 
soft shale through several degrees of 
hardness to what is called sand-rock, 
which is the hardest rock to drill. 
Perched on a ladder with one foot and 
hanging on with the other, it is no 
easy job to take a regular hand drill 
and hammer upon it. 

The writer tried a brace and regular 
twist drill, but even that wouldn’t 
bite. Several different ways of sharp- 
ening were tried out, and finally the 
way shown in the illustration was 
evolved. A high-speed twist drill 
sharpened in this way will drill almost 
any stone. By cutting its center 
away the same effect is produced as 
with the diamond drill used for remov- 
ing test plugs.—S. B. ROYAL. 


A Very Useful Drawing-Table 
Extension 


N extension to a drawing-table 

which is as simple as it is useful, 

and which, when not needed to increase 

the capacity of the table, can be 

instantly converted into a convenient 

tray for holding accessories, is shown 
in the illustration on page 128. 

The extension consists of a 12-in. 
board of a thickness corresponding to 
that of the table, and provided with 
two narrow cleats about two feet long. 
Each cleat has through its free portion 
a 3-in. hole at a point close to the 
board to permit the passage of a \y-in. 
stud, which is tightly screwed into the 
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You Can Learn Quickly 
By Our Practical Method 


1 you area person of even average ability, you can master 
this profitable profession in your spare time at your own 
home through our famous ‘Home Study Course."" You 
cau in a short time become a first clasy Oraftsman be 
cause of the fact that our trainina is must thorough 
and practical.‘and because you will be versonally 
instructed and coached hy the President of the 
sehool, Rey C. Cleflio, whose long experience 
asa draftsinan and a teacher especially quali- 
fies him to aive you the kind of training you 
need, Wo teach you to work from act 
models beat as you would Ina drafting room, 
instead of merely copying from booke, 


Draftsmen Get $35.00 to $100.00 
a Week 


Every mechanical idea must be drawn out hy the drafteman before 
it can become a reality On acoount of the importance of his work, 
be is therefore paid a good salery and isalways in fine for advance- 
ment. rafting ia not only one of the best payiog profeasions, hut 
is the stepping (stone to higger opportunities. Many men, receiving 
up to $40,000 a year, and over, in technical positions, owe their 
succoss to their knowledge of Drafting as the sterting point. 
General construction comvanies, manufacturers of machinery, 
locomotives, and automohiles, designers of toola nod jal equip- 
ment, makers of acroplanes, large cnainecring companies; in fact, 
all hranches of industry need DRAFTSMEN today in greater 
pumhers and at better salarics than ever 


‘¢Columbia”’ Graduates are the Kind of 


Draftsmen that are Needed 

The properly trained Draftsmen, such as those graduated by the 
COLUMBIA SCHOOL OF DRAFTING, are the ones who get 
tho preferred itiona and best salaries, and are the ones who 
are most greatly indomeud. The succces of our studonts domon- 
strates this fact. Columbia graduates are filling Important 
Poa tint in hig concerna throughout the country. We would 
ike to send you a book of testimonials from many of our 
hundreds of students and graduates whose present highly paid 
positions as Dreftemen are the result of their practical train- 

ing with us. A fow of these letters are bere reprinted. 


No Previous Training Required 
Aa our atudents are given practical Drafting work from the be- 
ginning of our course, they grasp tho emecntials quickly, so that no 
previous training or drafting experience of any d is required to take up 
this work with us. You do not eyen need a high school education to Jearn 
Professiona! Drafting as taught hy this school and the training we give 
you is all that is necded to sccuro a position as Drefteman (Read P. Joha- 
ston'a letter). 
Drawing Outfit Furnished Students 
We furnish, without extra charge, an Individual drewina outfit to all our 
students for use throughout the course. mes your property as 
Boon as the course has been paid for. 


COLUMBIA SCHOOL OF DRAFTING 
Dept.1097, 14th & T Streets, N. W., 
Waahington, D. Cc. 
Without chligation to me, pfease scnd mo FREE 


gour illustra hook of particulars, testimonials 
from atudents, rates and liberal terms, 


































How Columbia 
Students Succeed 


“ (More lettera on Tequeat) 


“I have accepted a position as 
draftsman, paying $2,640.00 a year 
to start. I'had no previous drafting 
experience aside from my training 
with you, which has proven nil that 
was needed for ie to caScOme = 
professional — draftaman.’ = 
rence P, Johnston. (Mr. Jo anata 
expects to be advanced to $3,300 
@ year in a few Weeks.) 












































































“Several firms have offered ma 
$40 and $45 n week to start. As I 
am doing nicely as draftsman up 
here nnd about to receive my 
second increase In salary, have 
decided to stay. I find there are 
nundreds of openings for ¢drafts- 
men and if I quit where I am I 
eould secure anofher position do 
three hours’ time. There wil! be 
a still greater demand for Drafts- 
men.""—Geo. Nurray, Jr. 


“I wish to express my ap- 
precio atlen = for aur. courfeous 
treatmeut and sincere interest ip 
the progress of my studies and for 
mana me, upon compiction of 
your course, to secure a very 
de urable position at $140 a mont 
to atart. Mm getting on well 
and the chanees for aun neg ‘rent 
ure ercellent.''—A. L. 
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MAIL THIS 
COUPON TODAY 


Your future success 
abertis upon Cie you 
TO-DA if 












. Gas! 


accepted a good position 
ee Muanufarturing you are interented in 
paruing this interesting 
hig payina pro- 
ll seod the follow- 
ite errcupen, WITHOUT 


ining your School 
—Emii B. Johnson, 









has given me. 








A few of our many other suc.’ for our Free Wo Nams ...........005 
cota “graduntes re: suCe per Bi teacticeiace: Nagas) cites sss sca ene do eeeraaceeccces oenoccces 
i COLUMBIA SCHOOL 
"$2,560 a year;' rar DRAFTING Btreot and No....... peeve res ecanceceeserecseces 





R. Fowkes, 33,700 a yeur, 


1097, 
nevsune N.W., 
Washington, Dc 


Complete Musical Outfits 
On Trial 


you may have yont choice of instruments and a complets muster! 
eae ney iat were ; - free trinf in ae ona per Ontit includes 

ense, sie rack, nil accessories, instruction etc, 

prices, Atremendous saving. ° 


Convenient Monthly Payments 


After trial returnoutfitat ourexpense ff vou wish. If you esasio kay 
ee may pay the low direct price in smal! monthiy amounts. 
urlitzer for 60 ycars has meant highest quality. 


Send this Coupon 


We'll send you free and withont obtiration the W: : 
litaer lov-pase flustrated cetalog. Matt the roopon. 


The Rudotph Wurt! ¢ 
B. 4th 5, Bona e Wes mo oud 


URLITZER 





The muito Wurlitzer Co. 
117 E. ¢th aes reacernnatt, Obto 
229 S. Wabash Ave. » Chicage, UL 
Rend free your 160- jpexmcuistes, with 
foil details of 6c completes musical oulit 
on easy terms, 


BOM ..ccerccoccemrneeresereccoweccrerecessessenee 
Add 5008 jecccmrrmrennomestrecreressaee ree 

Inet te 
Specrolly interested LR aasseseserereeee—————eeeeannee 
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2g eB or 5 


with an Brie tect Consler 
and Some Old Boxes 


En TH 


SAN FRANCISCO BOY, “J. P. 5B." (name on 
request) turned the trick. lle says any Auto- 
wheel Owner can do the same thing whenever 

there is a parade or a big celebration in town, 

Just before one of the big Frisco parades, this lad 
collected upa lot of empty wooden boxes. Then, when 
the spectators began to line the sidewalks, to sce the 
parade, be loaded his Auto-Wheel with all the boxes 
it would hold, and started through the crowd. 

And, as he said, the people almost fought one an- 
other to buy the boxes at 25 cents each — to sit on. 

He handled about $5 worth of his stock” at a time, 
for be found he could fit the boxes one inside the other. 
The Auto-Wheel Coaster can carry 1000 pounds witb 
ease, 80 he had no need to fear overloading. 


Do You Know the Story of 
Auto-Wheel Wagons? 


The Auto-Wheel Coaster and Auto-Wheel Convert- 
ible Roadster have boy friends all over the country, 
and in Canada. 

The Coaster is an all-around wagon for hauling and 
coasting. The Convertible Roadster is two wagons in 
one. One minute it isa box wagon. Swing the sides 
up, and you have a long, lean racer, built to suit a 
boy's own ideas. 

Auto-Wheels are sturdy wagons, casy to steer, fast 
and smooth running, good looking. Roller bearings 
give real speed, and there's a dependable brake for 


slowing down at corners. 
Auto-Wheel 
Magazine Free 


Every boy should send 
for tbis interesting publi- 
cation, Geton the mailing 
fist. Send us the names 
of three Coaster dealers, 
telling which one 
handles the Autos 
Wheel. We send the 
magazine —also the 
Auto-Wheel Booklet— 
free. 












Organize An 
2 Auto-Wheel 
Coaster Club 


Write us for our 
plan of giving Free 
caps to members of 
these clubs, and a 
special cap to tbe 
captain. 


THE BUFFALO SLED COMPANY 
157 Schenck Street, N. Tonawanda, N. Y. 


In Canada: Preston, Ont. 


When they equip tbeir guns 

witb the Maxim Silencer. 

It eliminates the report en- 

tirely. No. _fiinching. no recoil, no 
“nerves. "Makes target practice and 
Smualligua shooting 's fascinatiny pastime for the 
whole jiye 


‘oucan 
ope Sealer’ vend and god a 
of astonishing oxDer. 
ences a Mazim Silencer users 
Tha Mawm Sitancar Co." 
64 Homnstesd Avo Haritlord, Ct. 





WANTED—A Representative in every fac- 
tory in the United States, Popular Science 
Monthly. 225 West 39th Street, New York, 





table-top from the bottom. A wing- 
nut on each stud permits the extension 
to be quickly tightened or loosened. 
Such an extension is exceedingly 
useful where the capacity of a drawing- 
table must be at times increased, as in 
perspective drawing or for excep- 
tionally large work. If desired, it can 
be instantly demounted, but this will 
hardly ever be found desirable. In- 


stead, by merely unscrewing the wing- 





This extension to the drawing-table is a great 
help to the draftsman in limited quarters 


nuts a few turns, the extension may 
be converted into a wide and con- 
venient shelf for holding drawing 
instruments, pencils, pens, ink erasers, 
and other objects where they are both 
out of the way and eannot roll on the 
work. There is no obstruction in the 
path of the T-square, since even if it is 
longer than the width of the table, it 
will pass over the objects on the tray. 

On account of its construction, the 
extension when in this position is 
securely in place, the weight of the 
board itself holding the free ends of the 
cleats firmly.—HENRY SIMON. 


Making That Rickety Chair 
Steady Again 


HE chair with one or more legs 

that are everlastingly coming out 
is a nuisance and should not be 
tolerated. It is a common source of 
annoyance now that chairs are fre- 
quently made of 
unseasoned 
wood. Here is 
one way to re- 
pair the offend- 
ing leg. 

In the loose 
end, across the 
middle, make a 
split &% in. deep 
or thereabouts. 
This split should 
beat right angles 
to the grain of 
the chair bottom 
into which the leg fits. Remove all 
glue, if there is any, from the chair- 
bottom hole. 

Next, get a good piece of walnut or 
some other hard wood, and cut out a 
wedge 14 in. long and as thick as the 
looseness of the offending leg requires. 
Insert this wedge tightly into the split. 
If the leg is very loose, daub a little 
glue about the leg end. 

With the wedge inserted in the split, 
place the leg end in the bottom hole, 
and with a hammer drive it back to 
its original position. As the driving 
process is continued, the wedge enters 
into the leg end. The result is a leg 
end which fills its hole tightly and 
never comes out.— JOHN T. BARTLETT. 
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An easy and efficient 
way to mend a chair leg 
that falls out of place 


Popular Science Monthly 


_ Attach this Motor 
Lis to 
Your Boat 


New pleasures are open 
to the man who attaches a 
Lockwood-Ash Row Boat 
Engine to his row boat. 













It saves those long, hot, 
back-breaking pulls tothe 
fishing or picnic grounds 
or the camp. 


f It is simple, economical . 

and practical and takes 
but a few minutee to 
y _  Anstall. 


x 
' - Ask for our booklet 
" * and learn about the - 
30-day trial plan. a 


Lockwood-Ash Motor 


Company 
2013 Isckson Street 
Jackson, Mich. 


(on 













It’s Easy With Our Help 


Interesting work—eavea many dollars 
—tives you a fino machine oxactly to 
suit your ideala——saves ow rhelf. Plays 
any record. Our customera always 
aucceed because our system ie simple. 
No apeciel xkitl aecessary. Wo Suin-sh complete, plain plang 
and diagrains—motora, tone arme, case material, everything 
required and futt instructions. Charles F. Mancke, Washi 
ton, says:—lteceived the outfit: and am well pleased. 
one machine for myself and 
took an order for one for $1.5 


Blue Print 
OFFER 

















Ubsvejming tare: It has a SAV E 
Make Money Building Phonographs OVER 
dnd Pree Blee Prin: Ofer. HALF 


We have mane 
others, Wecan start you 
Ple- sant, casv work. N. J. 
Adams, Michiran, says: 
“dust sold u.¥ phonnzraph, 
which 1 built from your 
Hewes mee peut at nearly 
We are rhe old reliable 
house nriginators of the 
home building | idea. 
Sict our Droboe aa 
Wate 
Choraleon Phonograph Ce, 
Ekh rt, tnd 


VEE to Use 


sThe “Tumble Home” of thet 
‘Kennebec makes it so—this fea 

jure is Illustrated here—the dotted) 
tline being The Tuinble Home oft 
{the ordinary canoe—the black orf 
outside line that of the Kennebeca 
‘ Fullest particulars witb illus. ¢ 
‘ trations of all our models i 
Ms given in our 1920 ee 
sent postpald. 















KENNEREO BOAT AND CANOE CO. 
29R. RK. Square, Waterville, Maine. 


SAVE 25% to 60% 


on elizhtly used 

esa FLEX-KODAKS 

Ces mr and J arsenate oR, disscr ition, ¥que. 
areal Book and Catal 
Hstin: 5 andr of money-eaving bargeing in 
sere used and new cameras ond gr 
All goods sold on 10 days Free Triat. 

ack bf not eriites. You take no chances 
dealing with u ‘We have beee in the photo- 
graphic Business over 36 years. Write now. 

CENTRAL CAMERA CO. 
Dept. 64, 124 Wabash Ave., CHICAGO 


$5000 IN SCHOLARSHIPS 
Entries Close April 1, 1920 

f you want to competo for one of Populsr fcience 

aonthiy's $500 Scholarships ask your sc! ea { prin aul te 

send in your name on or before April 1, 1920. Full com 
dittons wae published in the February igie: 

Schalarship Comaittee, Popular Science Monthly, 225 W. 30th St., New York 


April, 1920 


Old Jown Canoes 

An “Old Town Canoe” will 
jump at the thrust, or glide 
at the dip ofa paddle. Floats 
light as a fleck of foam, but 
every “Old Town” has the 
built-in strength and sturdi- 
ness to withstand many years 
of rugged service. For the 


youngsters, buy the “Sponsen 


Model” the canoe that’s safer 
than a row boat. Write for 
catalog. 3000 canoes in stock. 
$67 up from dealer or factory. 


OLD TOWN CANOE COMPANY 
1994 Main Street 
Old Town, Maine, U.S. A. 





Send for This Book 
of Model Aeroplanes 


Tells how you ean build and fly accurate, reduced- 
scale Models of real Aeroplanes, DE HAVILLAND 
Battle Plane, NC-4 and others. You ean build one 
easily, Send 10c In stamps NOW and get this 
48-page book. Plans for Model 
Aeroplanes—NC+H+4, 50¢; DE 

HAVILLAND Battle Plane, Cur. 

uss Military ‘Tractor, Bileriot 

Monoplane, Nieuport Monopiane, 

Taube Monoplane, 35¢c each; Ceeli 

Peoll Champion Racer, 25e. 

Send for Plane or Book Today. 


IDEAL AEROPLANE 
& SUPPLY COMPANY 
Making a odel A cemanes 


19t 
Cor. Houston and Wooster Sts, 
New York 






: 2 you ee 


&. 

eS eo s HIS book, "The Days of 

ae Tes Sport, ’’illustrat- 
uJ? edbyBriggs, thecartoonistand 
containing a red- 
blooded story of 
boyhood fishing 
days, will be sent 
FREE to every sportsman. | 
Learn of the pleasure. excitement 
and thrills which bait casting angling 
fives—enjoyment you can have. 
No sitting still waiting for them to 
bite. Book shows fallline of South 
Bend Tackie. Sent FREE. 

SOUTH BEND BAIT CO. 

14586 High St. South Bend, Ind. 


FLL AT 






Then Make 
Horses and 
Money 


Send 50 cents 
for this simple 


cut-out. What 
you can’t sell 
yourself we 
guarantee to 
uy. 


KELBO TOY COMPANY 
Cor. 121st St. and Ashland Ave. Richmond Hill, L. 1. 


in the United 


WANTED—4 Representative in every fsetor 
25 West 39th 


States, PoPpuLAR SCIENCE MONTHLY, 
Street, New York. 








A Two-in-One Triangle 
for Draftsmen 


N making a mechanica] drawing, 

both the thirty- and the forty-five- 
degree triangle are usually employed. 
A single triangle, however, if shaped 
like the one in 
the illustration, 
may be used to 
lay out any 
angles that are 
multiples of 
fifteen degrees. 

The position 
of the triangle 
in the upper 
part of the fig- 
ure is conve- 
nient for draw- 
ing lines mak- 








By varying the posi- 
tion of this triangle, 
any angle that is a 
multiple of fifteen de- 
grees may be drawn 


thirty-degree- 
triangle is ordi- 
narily made 
use of. The forty-five-degree angles 
may be laid off with the triangle in 
the position shown in the lower 
figure. 

By laying off a fifteen-degree line 
and placing the edge of the triangle 
upon it, a seventy-five-degree angle 
may be made with ease, and other 
combinations will occur to the reader. 
If desired, the interior of the triangle 
may be cut out in such a way that the 
seventy-five-degree angle may be laid 
off at once without shifting. 

Some draftsmen like the two-in-one 
triangle and do excellent work with it, 
while others are so accustomed to 
using the two triangles that any change 
would be entirely out of the question. 
Everyone has his pet habit, if he is 
aware of it.—H. C. RIDGELEY. 


You Can’t Lose This 
Rubber Stamp 


UBBER stamps have an annoying 
way of hiding themselves when 


ing angles for | 
which the. 





wanted, and on | 


the small desk 
where papers 
pile up it takes a 
lot of time to 
locate them. 

In an _ office 
where a certain 
stamp is con- 
stantly used this 
method of keep- 
ing it always 
within reach was 
adopted. A 
number of rub- 
ber bands were 
knotted to- 
gether, to form 
an elastic cord 
long enough to 
permit thestamp 
to be easily pulled down to the 
work required. When released the 
stamp returns to its original posi- 
tion. JAMES M. KANE. 


| RUBBER 
¢ BANDS 


i 
i 
Weve 
? 


Suspend your pet 
rubber stamp by 
elastics above 
your desk-top 
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Why Don’t You Enter 
This Big-Pay Field? 
Look at the four pictures above. They are men who 


stepped out of small, pay jobs into big money positions 
in the selling end of business. None of them had ever 


sold a dime‘s worth of goods before. Yet they quickly 
became Star Salesmen and their earnings average over 
$7,352 a year! They owe their amazing success to tbe 
National Salesmen's Training Association. an organi- 
zation of top-notch salesmen and sales managers that 
has shown thousands of men how to win big success and 
financial independence in the selling game. Let their 
success be yours] Open your ayes to the spleodid op- 
portunities of the wonderful, fascinating piofession of 
Salesmanship. Salesmen top them all in making 
money. Get into this great field where johs are ten to 
one as compared to others and the pay many times 
greater. © 


Earn $2,500 to $10,000 
A Year Wy becmtitshed’ with lec when. Meu 


can so easily learn the secrets of suc- 

cessful selling and fit yourself for 
splendid success in this wonderfully fascinating pro- 
fession? Let salesmanship do for you what it has 
done for others. The National Salesmen’s Training 
Association will train you, In just a small part of your 
spare time at home, to become a Star Salesman, and it 
will help you to secure a position just as soon as you 
are ready. You can go on the road, travel anywhere, 
stay at the finest hotels, and have all your expenses 
paid, or you can stay in your own city as a salesman. 
Do not miss this wonderful opportunity to make from 
three to ten times your present earnings! 


Free Proof That We Can 
Make you A Star Salesman 
And Help You Land A Job 


All we ask any Intelligent, ambitious man to do is to 
send us his name. Just mail the coupon or a post- 
card. We want to prove to you that we can make 
you a Star Salesman—that we can qualify you for a 
position in the ranks of men who are earning $2,500 to 
$10,000 a year and more. This costs you nothing. 

The coupon below will hring you “A Knight of the 
Grip,” our wonderful hig Book on Salesmanship, It 
will show you how thousands of men from all walks of 
life have, through N.S. T. A. training. mastered the 
secrets that only Star Salesmen know, gone out and 
earne1 salaries many times greater than tliey ever re- 
ceived before. Twelve years of success are behind this 
marvelous organization famed for its record in trainIng 
men to se'l. If you really want to get allead—want to 
earn big money Instead of wages, don’t delay another 
day in getting this free proof. Don’t wait another 
minute. Write NOW. Address 


National Salesmen’s Training Asseciation 
Dept. 15-D, 
Monadnock Building, Chicago, U.S.A. 


Natlonal Salesmen’s Training Association. _ 

Dept. 15-D, Monadnock Bldg., Chicago, U. S.A. 
With no obligation on my part. please send me full 
information ahout the N.S. T. A. Training and Em- 
plovment Service. Also a list showing line< of husiness 
with openings for salesmen. 





Namen: een vate rnsicn storeinate cc 





Electricity 


Learn at Home 


There is a wonderful opportu- 
nity right now for young men who 


like electricity. If you are ambi- 
tious and will train yourself in 
spare time you can step into a good 
position and get experience that 
will give you a real start toward 
success in life. Good salaries are 
offered with rapid promotion. 


For 28 years the International 
Correspondence Schools have 
been training young men for suc- 
cess in electricity and over 200 
other subjects. They will help you 
prepare right at home for a position 
in the line of electrical work you 
like best—or in any other work that 
appeals toyou. Thousands of men, 
through I. C. S. training, have 
stepped into fine jobs, but never 
were opportunities So great as now. 


Let the I.C.S. help you. Choose the 
work you like best in the coupon below, 
then mark and mail it today. This doesn’t 
obligate you in the least, and it will bring 
you information that may start you on a 
successful career. This is your chance. 
Don’t let it slip by. Mark and mail 
this coupon xow. 


— ee ee ee = TEAR OUT HERE Se me aoe oo oe 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7673, SCRANTON, PA. : 


Explain, without obligating me, how I can cuality for the 
position, or in the subject, before which 1 mark X 


ELECTRICAL ENGINEER OUEMICAL ENGINEER 
Electrician SALESMANSHIP 
Electric Wiring ADVERTISING MAN 
Electric Lighting Window Trimmer 
Electric Car Runnin Show Card Writer 
Heavy Electric Traction ao et Aas Painter 


Electrical Draftaman 
Elecirle peralne Designer tm. a us" TESTOR 
DESIGNER 
BUSINESS MANGEMENT 


Telegra 
accel rei Telephony 

MECHANICAL EXUINERR Private Secretary 
Mechanical Draftsman 
Ship Draftaman 
Machine Shop Practice 


BOOKKEEPER 
Steuographer and Typlet 
Cert. Pub. Accountant 


Toolmaker Traffic Management 
Gas Engineer Commercial Law 
CIVIL ENGINEER GOOD ENGLISH 


Surveying and Mapping 
MINE FOREMN OM ENG: it 
ARCHITECT 
Architectural Draftems 
PLUMBING AND WE. ATING 
Sheet Metal Worker 
Navigator 


STATIONARY ENGINEER 
CIVIL SERVICE 
Railway Mall Clerk 
Textile Qvrorseer ur Supt, 
AGRICULTURE Spaaleh 
Poultry Kablog Freavh 
Aatomobiles Italian 


Name. 


Present eer 
Occupation____ 
Street 


and No. 





chy State 


Popular Science Monthly 


Immortalizing Baby’s First Shoes 


By Samuel Wein 


MOTHER who couldn’t bear to 
throw away her baby’s first 
shoes called upon a number of electro- 
platers to see whether she could have 
a metallic coat applied to the shoes. 
Her idea was to preserve them and at 
the same time make them ornamental. 
Leather is a non-conductor of elec- 
tricity and it was 
for this reason that 
eleectroplaters 
thought the work 
impossible. How- 
ever, one enterpris- 
ing young man 
accepted the com- 
mission and suc- 
cessfully carried it 
out. A new field — 
for the electro- 
plater was thus 
opened, and today 
there are a number 
of large concerns 
that specialize in 
this particular kind 
of work. 

There are five 
successive steps in 
plating the shoes: drying; water- and 
acid-proofing the shoes; making the 
shoes conductive to the current; 
copper-plating; finishing, as buffing or 
polishing, and lacquering. 

The drying can be done either in the 
air or in a chamber of hot air. 

The first operation is to make the 
shoes absolutely water- and acid- 
proof. Unless this is done, the solu- 
tions will penetrate and destroy the 
leather, thus spoiling the whole opera- 
tion. First dip the shoes for about 
thirty minutes in a hot composition 
made up of 8 oz. beeswax, 2 lbs. paraffin 
and 5 oz. rosin. 

Upon removing the shoes, you will 
find that they are coated with a thin 
film. This is allowed to cool. 

The next operation is to give the 

shoes a thin coat of shellae and allow 
them to dry in the air for about three 
hours. When 
thoroughly dry 
give them two 
coats of the fol- 
lowing mixture: 
3 0z. copper-plat- 
ing bronze pow- 
der, 14 pint lacquer 
and 4 pint amyl 
acetate. 

After the shoes 
have been care- 
fully and_ thor- 
oughly coated 
place them again 
in the air to dry. 
This usually takes | 
from five to six 
hours. They are 
then ready to be 
copper-plated. 
Before the shoes 
go into the plating 
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Here are the ccmpleted shoes encased 
forever in a thin film of brilliant metal 


solution, great care must be exercised 
not to handle them roughly, for even 
finger-prints prevent the correct depo- 
sition of metals. 

Now secure a 214-gallon porcelain 
crock or glass jar, and pour in the fol- 
lowing solution: 2lbs. copper sulphate, 
2 gals. water, and 6 oz. sulphuric acid. 

Upon this crock 
place two brass or 
copper rods and 
connect them with 
the source of cur- 
rent. From one of 
the rods suspend 
one shoe in the so- 
lution, and on the 
other rod hang a 
piece of sheet cop- 
per about 6 in. 
square and 14 in. 
thick. The rod 
that holds the shoe 
acts as the cathode 
and the piece of 
sheet copper as the 
anode. 

The source of cur- 
rent employed may 
be from batteries, and their amperage 
must be in the neighborhood of six or 
eight to the square foot of surface to 
be plated. The potential should be 
about one volt. Leave the shoe in 
this solution for about twenty-four | 
hours, when a coat of 1/64 in. copper 
will be smoothly deposited upon them. 
Allowit to dry and then buff or polishit. 

Some people prefer a different metal 
from copper. Brassis very attractive. 
Here is the formula for brass used by 
the writer: 6 oz. copper cyanide; 9 
oz. zine cyanide; 3 oz. hypo; 3 oz. 
sodium phosphate; 1 gal. water. 

Brass-plating is done on the copper 
and requires about one hour. 

When the plating is finished and 
polished, it may be lacquered all over, 
to prevent the metal from tarnishing. 
The shoes may be polished from time 
to time with an ordinary metal polish. 





Every mother cherishes baby’s first shoes. 
Here’s a way to preserve them in metal 


. , 


i 


~ay7ht 


Play ar Pla 
The Piang - 7 without 


Music 
Or 


You Can Do It— 


You Can Play Those Jazzy Song Hits Without 
Knowing One Note From the Other 


No—not by the do-reemi method. Not by the old tiresome 
method of notes and scales and arpeggios. Not at the great 
expense of vears of fruitless study. 

There’s a new way—the simplest, quickest, most interesting 
method of learning to play the piano that you ever heard of. It 
makes it easy to play a song by ear after hearing it a couple of times. 


You Can Learn to Play in 3 Months 


You can learn at home, during your spare time. It will not 
require long hours of study and practising. It is not expensive. 

Our amazing new course, developed just a year ago, has taught 
hundreds of men and women how easy Jazz music is to play. 

Many of these could not play at all when they began our course. 
To-day they can reel off the latest, snappiest jazz music by ear. 


It’s the New Method That Makes It Possible 


For instance, when you receive the course by mail, you'll be 
surprised to find how easy it is to understand. It just comes 
natural to you to pick out pieces on the piano as we teach you. 

And you make progress from the very start. The lessons will show 
you some real little tricks of playing. Our students, after finishing 
the full course are able to play anything they hear. All by ear. 

The person who can play jazz to-day is popular in any crowd. 
His talent gives life to any party. 

And, if he develops that talent as we teach him to develop it, the oppor- 
tunities for profit are splendid. The Stage is open to those who can play the 
piano as the Niagara method teaches. 

It may be hard to believe. You may doubt, as others have, our ability to 
teach you by mail (in one-tenth the time and at one-tenth of the usual cost) what 
most music teachers cannot teach you by personal instruction. 

But if you'll let us send you our literature, you'll find some proofs that will 
surprise you. Just write for our FREE Booklet and see. 


NIAGARA SCHOOL OF MUSIC 





Dept. A-3 Niagara Falls, N. Y. 
a NIAGARA SCHOOL OF MUSIC, a . 
a Dept. A-3, Niagara Falls, N. Y. a 
t | eave a 
Please send me your FREE Booklet describin ur ‘method of 
; COUPON playing by ear. Be . 
Pl INGME 6.00 aiveica esas mun sab ‘ashe aiiaveseuapwienayeiciats alata: Wialsuarais «Sisters B 
a Addnesse aver ney eee CIty eee: beanies: a 
Cae MER SRA See 
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Electron Relays as Amplifiers and Oscillators : 


Fig.1. A typical 
hook-up for using 
a vacuum tube 
as an amplifier 





S an amplifier an electron relay 
supplies a great need. As an 
oscillation generator it is no less 

valuable. Only ten years ago the 
problem of the production of high- 
frequency continuous oscillations was 
one of the most important and difficult 
problems in the radio art. This was 
specially true of oscillations of moder- 
ate power produced at high efficiency. 

There was then in existence the 
Poulsen arc; afterward came the 
Goldschmidt and Alexanderson gen- 
erators. These devices are used com- 
mercially for the transmission of radio 
and telegraphic messages, and have 
been successful over long distances. 
Large amounts of power are needed, 
however. When compared with the 
thermionic vacuum tube, we find that 
the ares and generators lack certain 
advantages that the vacuum tube 
possesses and that place the tube in a 
different class. 

It is true 
that at the 
present time a 
single vacuum 
tube does not 
handle very 
large amounts 
of power. This 
does not, of 
course, mean 
that it will 
always be lim- 





Fig. 3. How the plate 


ited to short- circuit current at con- 
distance trans- stant voltage is altered 
mission. As a by changing the voltage 


matter of fact, applied to the grid circuit 


it will be recalled that in 1915 the 
American Telephone and Telegraph 
Company and Western Electric Com- 
pany transmitted speech by radio from 
Arlington to Paris and Honolulu, a 





By H. J. van der Bijl, M.A., Ph, D. 


distance in the latter case of five 
thousand miles, and this was done 
with the thermionic vacuum tube. 
Once experiment has indicated the 





A small Poulsen arc generator 


way, commercial applications are sure 
to follow. The use of the vacuum 
tube as an oscillation generator for the 
transmission of speech over several 
hundred miles is already a commercial 
possibility. 

Whatever the amount of power that 
the tube is made to produce in the 
form of alternating current, the prin- 
ciple of operation is the same. One 
advantage of this type of oscillation 
generator is high efficiency. Another 
is that it can be made to produce 
oscillations varying over a considerable 
range of frequency. This varying can 
be adjusted almost instantly, and the 
power output controlled with the 
expenditure of hardly any energy. 


Oscillations from Direct Current 


In order to understand how the tube 
can be made to produce oscillations 
from direct current, it is necessary 
first to look into its service as an 
amplifier. It is the amplifying prop- 
erty of the tube that makes it a 
valuable device. The electron cur- 
rent flowing through the tube from 
filament to plate can be controlled 
by varying the potential on the grid, 
and to vary this potential only a very 
small amount of energy is necessary, 
although the variation of energy in 
the output or plate circuit can be 
very large. This is its amplifying 
property and it is due to the grid. 

Suppose the tube be inserted in 
a circuit such as that shown in Fig. 
1. The circuit FGL, forms the 
input circuit and FL,P the output 
circuit. The coil L, of the input 
circuit forms the secondary of the 
input transformer, and is prefera- 
bly wound to have a very high im- 
pedance. The transformer in the 
output circuit is wound to have an 
impedance equal to the resistance 
of the tube. 


Fig. 2. Showing 
how the current 
depends upon the 
plate voltage 


PLATE CURRENT 


FIG2 PLATE VOLTAGE 


we mean that if the impedance of 
the line A is equal to the impedance of 
the line B, we find that the current in B 
is greater than that in A. This is how 
the tube is made to amplify telephonic 
currents on long-distance lines. 

To explain this a little more fully, 
let us consider the characteristic 
curves of the vacuum tube. The rela- 
tion between the current in the output 
circuit FPL, and the potentials applied 
to the grid G and the plate P with 
respect to the negative end of the fila- 
ment F is given by the equaticn 


I= A(E, + #E,)" 
where 
K, is the potential difference between the 
filament and the 1 late 
E, the potential difference between fila- 
ment and grid. 


Suppose that in this equation E, be 
made equal to zero; that is, let the 
grid be connected directly to the 
negative end of the filament. Then 
the relation between the current I and 
potential E, on the plate can be given 
by a curve like that shown in Fig. 2. 

It will be noticed that, as the plate 
potential is increased, the current at 
first increases more and more rapidly, 
but finally becomes independent of 
any further 
increase in the 
plate voltage. 
This maximum 
value to which 
the current 
rises depends on 
thetemperature 
of the filament. 
If the filament 
is raised to a 


VOLTAGE AMPLIFICATION 





FIG4 


R 
Ry —> 


Fig. 4. The amplifying 
ability of a vacuum 


tube depends on its out- higher tempera- 
put circuit resistance ture the current 
willincrease un- 


til a higher maximum value is reached. 

If, on the other hand, we give the 
plate potential a constant value, but 
vary the potential of the grid, we get 
the curve shown in Fig. 3. It will be 
seen that when the grid potential is 
zero the electron current flowing from 
filament to plate is not zero, but has a 
value given by OF. This is because 
the potential on the plate causes a field 
to act through the openings of the grid 
and so pull the electrons through the 
grid to the plate. If the potertial of 
the grid now be made positive, the 
current to the plate increases 2s shown 


by the curve FG. 
If, on the other hand, the potential 


Currents coming in from the line 
A areamplified by the tube. By this 
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A vacuum-tube amplifier set of German war- 
time manufacture, captured by the French 


April, 1920 
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This Fine Natrometer Set Furnished 
Every Student 


of the National Radio Institute. It is a wonderful set designed 
and built especially for us and comes to you complete in neat 
carrying case. It embodies the same type of wireless instruments 
which are used by the United States purest of Navigation in 
testing applicants for first grade wireless operators license, with 
the addition of many improvements developed through our 
years of experience in this field. The Natrometer automatically 
sends you wireless messages just as you would receive them 
from a station thousands of miles away. We do not merely loan 
you the Natrometer. We give it to you. It becomes your per- 
sonal property upon your completion of the course. 


Special Privileges to 
National Radio Institute Students 


Students of the National Radio Institute receive the following: 
Complete combination course in Wireless Telegraphy and Tele- 
phony— 

Special post-graduate course at our large Washington school, if 

* desired— 

Five text books, one hand book, forty-six special Iessons and 
eighteen personal examinations— 

Membership in the N. R. I. Radio Relay League and handsome 
blue-and-gold membership pin presented immediately upon 
enrollment— 

Large handsome diploma suitable for framing— 

Complete automatic Natrometer outfit and carrying case— 


Personal help in securing wireless position and endorsement of 
Institute officials. 


Send For FREE BOOK 


We have prepared a book telling all you want to know 
about wireless and the future it offers you, stating facts you are 
interested in are freely discussed. It tells how. during the 
past six years we have helped hundreds of ambitious men and 
women and how we will help you. Send the coupon to-day or 
write to the National Radio Institute—America’s first and 
foremost—Est. 1914— Dept. 188,—14th and U Sts, N. W., 
Washington, D. C 


The Nationai Radio Institute 


Devt. 188, 14th and U Sts., N. W., Washington, D.C. 






Radio Telegraphy and Telephony 


PARAS 


ail- In TenWeeks 





Mastered at Home by Marvelous 
New Method 


Through our Famous Home Study Course and 
with the help of our wonderful Natrometer outfit 
you can quickly learn both Wireless Telegraphy 
and Telephony in a few short weeks in your spare 
time and at home—without inconvenience or loss 
of time from work. Students of this 
institute have finished the course and 
secured their official license after 
approximately only ten weeks’ in- 
structions. 


First Grade License Guaranteed 


Our course is so thorough and our 
method of instruction so practical that we are able 
to guarantee that, after successfully completing our 
course, you will be able to pass the examinations and 
secure a first-grade government operator’s license. 


Salaries Up to $15,000 a Year 


The pay of Wireless Operators, Radio Inspectors, 
Wireless Aids, Machinists, Electricians and Wireless 
Engineers varies from $225 a month to start for oper- 
ators to $15,000 a year and salaries should advance 
steadily in line with the rapid developments in this 
profession. The demand for wireless operators and 
workers in all branches of wireless is enormous and 
positions are guaranteed to all graduates of this in- 
stitute as soon as they secure their first grade govern- 
ment license. 


Travel and See the World 


or locate in one of the many Land Radio Offices now open. 
Radio provides a broad field of opportunity and activity. If you 
like to travel you can visit foreign countries—if life on the seas 
or lakes appeals to you there are pos'tions in coastwise and lake 
shipping service—if you are best fitted for indoor work and 
prefer to be near your home there are the land radio 
stations, manufacturing plants and railroads—and for 

real adventure you have the aerial mail and commerce. 


MAIL THIS COUPON TODAY 
{SB BEB BR BEE SBS EASED 


a 
i NATIONAL RADIO INSTITUTE, 
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of the grid be made negative, the cur- 
rent to the plate decreases as shown 
by the curve FEC. At the point C 
the negative potential of the grid is 
sufficiently high to neutralize the effect 
of the positive potential on the plate. 
The positive potential on the plate 








| 


Here are the principal parts of the Poul- 
sen arc shown in another illustration 


tends to pull the electrons away from 
the grid, while the negative potential 
on the grid tends to drive them back. 
When these two effects are equal the 
current through the tube is reduced to 
zero. 

The exponent ‘‘n” in the equation is 
not a constant when we consider the 
whole range of the characteristic up to 
the bend at B in Fig. 2 or Gin Fig. 3; 
but it can be put equal to a constant 
for shorter ranges of the characteristic, 
to a sufficiently high degree of ac- 
curacy for the purpose for which the 
tube may be used. 

Thus if the tube is used as an 
amplifier (in which case we operate 
over the part of the characteristic EF 
or somewhat greater) we can put n= 2. 
For lower values of current the ex- 
ponent n generally becomes larger, 
and for higher currents it generally 
becomes somewhat smaller. 

Referring again to the circuit dia- 
gram shown in Fig. 1, let the 
grid battery Eg have a value 
given by OD (Fig. 3); then the 
current through the tube is equal 
to DE, if the potential on the 
plate is that which gives a cur- 
rent OF when the grid potential 
is zero. Of course, if the plate 
potential now be made higher, 
the current tothe plate increases, 
and we have a curve lying above 
the one shown in Fig. 3. 

For the present, however, we 
shall consider only the curve 
CEFG. If now an alternating 
current flows through the cir- 
cuit A (Fig. 1), alternating po- 
tentials will be applied to the 
grid through the input trans- 
former. These potential varia- 
tions will be superimposed upon 
the constant voltage of the grid battery 
Eg, so that the potential of the grid will 
oscillate around the point D in Fig. 3, 
and this alternately increases and de- 
creases the current in the output or 
plate circuit of the tube. If the peak 
value of the alternating potential on 
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the grid does not become greater than 
DO, it will be seen that the grid never 
becomes positive with respect to the 
filament, so that the grid never takes 
any current, and therefore there is 
practically no expenditure of energy in 
the grid circuit. The power in the plate 
circuit is therefore varied without it 
being necessary to spend an appre- 
ciable amount of energy to do so. 


Explanation of Constants 


The constant » is known as the 
amplification constant of the tube. 
What it really means is that a change 
in the potential of the grid produces p» 
times as great a change in the plate 
current as an equal change in the plate 
potential. In other words, we can 
look upon a change, e, in the grid 
potential as being equivalent in effect 
to an electromotive force ne impressed 
in the plate circuit. 

The tube can therefore be used as a 
voltage amplifier. If the impedance 
of the coil Lz is very high compared to 
the resistance of the tube, a change e 
in the potential of the grid will 
establish a potential difference between 
the ends of Le equal to pe. If the 
impedance of the coil L is not so large, 
the voltage amplification produced 
will be less than pp. The extent to 
which it will be smaller depends on 
how large the impedance of Lz is com- 
pared to the resistance of the tube. 

Suppose, for the present, that Lisa 
pure non-inductive resistance equal to 
R, and let the resistance of the tube be 
Rp. Then the relation between the 
voltage amplification and the ratio 
R/Rp is given by the curve shown in 
Fig. 4. If Lis not a pure resistance 
but an inductance, then this curve is 
somewhat different but has a similar 
shape. 

Now » the amplification constant, 
depends on the structure of the tube, 
and can be made to have almost any 





Cross-section and rotating inductor of 


an Alexanderson generator. These are 
the machines the Radio Corporation 
expects to use for long-distance radio 


desired value. In most amplifier types 
of tubes » has a value of about 5 or 6, 
but the tube can be designed to have a 
much larger value of the amplification 
constant. Voltage amplifiers are in 
use that have an amplification constant 
equal to 40. But they can be made to 
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life in America. The 
great insurance com- 
panles each year write 
miilions of dollars worth 
of Insurance based upon 
that proven fact. 

Most men wear out or 
break down before their 
time hecause of prevent- 
able disease—beca use they 
Neglect thc warnings of 
Nature that their Vital 
Machine is out of order. 
Constipation, dyspepsia, 
biliousness, weakness, 
headaches, dizzy spells, in- 
ability to remember or con- 
centrate, hardening of the 
arteries, varicose veins, high 
blood pressure, etc., are 
S. 0.8. calls, whlch MUST 
be heeded, if you don't 
want to land in the ecrap- 
heap of broken-down hu- 
manity before you even 
teach the prime of life. 


Act NOW—before it 
is too late 


Don't go through life, 
weak, sickly, impotent, un- 
able to enjoy it or benefit 
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ature has endowed you 
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The Perfect Man misery, always the under- 
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necessary. You can get rid of your handicapping 
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ises of patent medicine fakirs. 

There's only one safe, sane, sure way back to 
heaith, strength, and energy, and that is Nature's 
way. You have within you the greatest healih 

energy restoring, revitalizing power the world 
has ever known, in the tremendous forces Nature 
herself exerts toward upbullding the human or- 
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orms of disease are caused from the muscles los- 
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muscles are responsible for holding the internal 
organs In position, when they are relaxed, the 
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upon other organs, upsetting their functioning 
and causing almost every known form of disease. 
Strongfortism gives contractile power to these 
muscles and quickly makes them normal and so 
draws the sagging organs back to their position. 

My whole life has been spent in studying out 
and developing this Science of Strongfortism. My 
pupils are located in every civilized country of the 
world. 1 can and 1 will do for YOU what 1 
aiready have done for them. 


Send for my FREE book 


“Promotion and _ Conservation of Health, 
Strength and Mental Energy" wili tell you ail about 
Strongfortism—what it has done for others and whai It 
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have an amplification constant many 
times larger than this value. 

This amplifying property of the tube 
is due to the grid, and the amplifica- 
tion constant depends on the mesh of 
the grid. The finer the mesh the 
higher the amplification constant be- 
comes. At the same time, the grid 
acts as a sort of screen to the flow of 
electrons from the filament to the 
plate, and the finer the 
mesh of the grid is 
made the greater be- 
comes this screening 
effect. 

Hence, if we want 
to increase the ampli- 
fication constant by 
making the grid of a 
closer mesh, we at th 
same time _ increas 
the resistance of the tube. 

On the other hand, the resistance of 
the tube can be decreased by increasihg 
the plate potential (as will be explained 
later). When the tube has a high 
amplification constant, it is therefore, 
in general, desirable to operate it with 
high plate voltages. Theoretically 
there is hardly any limit to the voltage 
amplification that can be produced by 
atube. Of course, a transformer can 
also be looked upon as a voltage 
amplifier, because an ordinary step-up 
transformer will step up the voltage; 





Fiz. 5. A hook- 
up used in study- 
ing the function 
of aresistance in 
the plate circuit 


but there will generally be some loss of | 


_ power, whereas in the case of the tube 
| the A.C. power is amplified. Gen- 


erally speaking, it follows from Fig. 4 
that the best way to obtain large 
voltage amplification is to make the 
resistance or impedance in the plate 
circuit large compared with the re- 


' sistance of the tube itself. 


Right Circuits for Amplifying 


This is different from the case in 
which the tube is used as a power 
amplifier, because the power amplifica- 
tion is a maximum when the external 
impedance is 
equal to the re- 
sistance of the 
tube. The 
amount of pow- 
er amplifica- 
tion given by 


' most tubes used 


ee 


in practice is 
of the order of 


several hun- J 
dredfold; but -e——<—<s—"=t 
vacuum-tube GRID VOLTS 


amplifiers have Fig 6. Showing how plate 
been made that Se aes poe 

7 $ circuit vol e and also 
will Be A POW on the grid toltane. The 
eramplification dotted lines J EH is- 
of severalthou- a dynamic characteristic 
sandfold. 


It is perhaps known that vacuum 
tubes will amplify without appreciably 
distorting the wave form. This is, 
however, true only if special precau- 
tions be taken to operate the tube in 
the proper kind of circuit. 

It will, for example, readily be seen 
by referring to Fig. 3 that if an 
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alternating potential be superimposed | 
on the constant grid potential OD, and | 
if this alternating potential is a pure 
sine wave, then the current wave as 
shown to the right of the curve is not 
a pure sine wave, but has larger 
positive loops than negative loops. 
This is due to the curvature of the 
current-voltage characteristic, and this 
is in fact the property that enables us 
to use the tube as a radio detector. 

What is good for the radio detector 
is bad for the amplifier. In order to 
make a tube amplify without dis- 
torting, it is necessary to straighten 
out the characteristic. This can be 
done by inserting a resistance in the 
plate circuit. 

To see how this is done, let us refer 
to the diagram shown in Fig. 5, in 
which the potential of the grid can be 
varied by means of the variable 
battery Eg and measured with a volt- 
meter Vg. The current in the plate 
circuit is measured with the ammeter 
A. If now the potential of the grid be 
raised so that the current in the output 
circuit is increased, there is established 
a voltage drop in the resistance R; 
and since the voltage of the plate 
battery E is constant, the potential 
difference Ep between filament and 
plate must decrease. 

In other words, the voltage Ep and 
the current in the plate circuit are 180 
degrees out of phase. This has the 
effect of straightening out the char- 
acteristic, as can be explained with 
reference to Fig. 6. 

Assume that the grid potential has 
a value given by OD, and the potential 
difference between filament and plate 
has that value which gives rise to the 
middle curve CEF. If we now de- 
crease the negative potential of the 
grid from D to O, the current in the 
plate cireuit would increase to F if the 
potential difference Ep between fila- 
ment and plate remained constant; 
but, on account of the external re- 
sistance R, the plate potential Ep 
drops to a lower value, and the cur- 
rent, therefore, only increases to the 
value H. On the other hand, if the 





negative grid potential be increased, 
the current in the plate circuit de- 
creases. This increases the plate po- 
tential so that the current crops to J 
instead of to C along the line EC. 

If the external circuit contains an 
inductance instead of simply a pure 
resistance, the effects are somewhat 
different because of the different phase 
relations existing betwren the currents 
and voltages in the plate circuit. In 
this case the dynami= haracteristic 
takes the form of a loop instead of a 
straight line. Suffice it to say here 
that if the external resistance be made 
sufficiently large the distortion result- 
ing from the curvature of the char- 
acteristic can be reduced to a negligible 


quantity. 


[This is the first of three articles by 
Mr. van der Bijl: the second will appear 
in the PopuLAR SCIENCE MONTHLY 
for May.] 
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& your Course, including your Free Instrument Offer. 
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| DON'T LOSE YOUR RIGHTS | 
TO PATENT PROTECTION 


Before disclosing your invention to_anyone 
send for blank form “EVIDENCE OF CON- 
CEPTION” to be signed and witnessed. A 
sample form together with printed instructions 9 
will ehow youjust how to work up your avi- 
# dence and establish the same before filing ap- 
I] plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United Statea and Canadainthead- J 
vancement of inventions. Ouracheduleoffees fj 
willbe found ressonat ib. nee: eee 
of Conception,” sample, instructions relating 
to obtains of patents and schedule of fees 
sent yepon request. Aek for them,—a post card 
will do. 


| INVENTOR’S BULLETIN 


Sent Without Charge 
MY FREE BLANK FORM 


INVENTOR’S RECORD 


For Disclosing Your Idea 
SiMPLiIFiIES PROCEDURE 


Wieehiee enuinita\ 


e REGISSERED “ATTORNEY. 


392 Woodward Bldg., Washington, D. C. 







274 Ouray Bidg. 
WASHINGTON, D. C. 
Originators of forms “Evidence of Conception.” 
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46 S. Broad St., Philadelphia, Pa. 
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“. INVENTORS ~— 
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in the prosecution of thelr applications. 


Writa Now PATENTS Sand Sketch 


Office of WARNER J. CUBBERLEY, Pateat Attorney, 
20 National Union Bldg., Waeh. D C. 
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t Manufacturers 
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: y Dept. M  Washingten.DC 
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ROBB, ROBB & HILL, Attorney at Law 
Specializing in Patent and Trede-mark Practice sxclusivsiy 
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Washington, D. C. Cleveland, Ohi 
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SECURE A PATENT, send for Our Guide Book, HOW TO 


TO LEARN HOW TO 
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patentable nature. 
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Popular Science Monthly 


Stoppers and Filters for 
Undamped Waves 


NDAMPED waves are so gen- 

erally used today that amateur 
and professional alike are becoming 
interested in ways for selecting a de- 
sired wave length and excluding an 
interfering wave. In the last year or 
so several patents have been issued 
that describe methods and means for 


oa” 
SIGNAL RESPONSE 
eae wae enro 


FREQUENCY 





FiG.) TUNING CURVE FIG2 ~ 


Showing how the intensity of an incoming 
signal depends on tuning of the receiving set 


discriminating against wave trains of 
one range of frequency in favor of 
trains of another range. Some of these 
methods are very complicated and 
require considerable accurately con- 
structed apparatus, as is the case of 
the method described by G. A. 
Campbell in United States Patent 
1,227,118. 

It is amazing, however, how much 
can be done with a simple tuned 
circuit, formed by a coil and a con- 
denser, if one fully understands its 
operation. Every radio enthusiast 
knows howto tune 
such a circuit by 
varying either the 
inductance or the 
capacity. When 
listening to a con- 
tinuous wave sta- 
tion he finds that 
as he varies L or 
C his set passes “== 
through an ad- 163 RECEIVING CIRCUIT 
justment where iS 
the response is 
greatest. The 
curve showing this . Cc 
change is the fa- 
miliar one of Fig.1. 

If the tuning is 
fixed in some ad- 
justment, and 
signals of different 
wave lengths are 
observed, it will 
be found that the 
response goes 
through varia- 
tions of intensity 
like those of Fig. 2. 
Of course, to test 
this, one should 
have an oscillator 





x 


TO 
OETECTOR 


FIG? ELECTRICAL 
EQUIVALENT OF 
FIGS 





; FIGS ELECTRICAL 
the frequency of EQUIVALENT OF 
which he may ___ FIS4 
change continu- Circuit diagrams that 


help to show why 
tuning the receiv- 
ing set is important 


ously without 
changing the out- 
put; for the curve 
of the figure assumes that the incoming 
signal is always of the same intensity 
when it reaches the circuit under test. 
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We make use every day of this fact 
that a definite tuning corresponds to 
a definite wave length. What is its 
explanation? In the tuned circuit of 
Fig. 3, a voltage is induced in the coils 
by the current that the incoming wave 
sets up inthe antenna. As far as con- 
cerns the tuned circuit and the de- 
tector, the effect is the same as if a 
generator of the signal frequency were 
connected to the coil as shown in 
Fig. 4. It is easier to understand 
what happens in the circuit if in our 
minds we separate the resistance of the 
coil S from the inductance. To help 
in so doing we sometimes draw the 
coil in two parts, as in Fig. 5, one 


Pre-eminence of - 
erican Inventions 


part a resistanceless inductance L, | 


and the other a non-in uctive resist- | 


ance R. 

The voltage required to send an 
alternating current through an in- 
ductance is always just opposite to 
that required to send the same al- 
ternating current through a condenser. 
When the inductance and the capacity 


form a circuit tuned to the frequency | 


of the alternating current, then the 





Tvorace a 
ACROSS C 


VOLTAGE OF GENERATOR 


RRENT 
FLOWING THROUGH 
R.LANDC 
FiGG VOLTAGES AND CURRENT IN A TUNED CIRCUIT 

This plot shows why a tuned circuit 
gives a maximum response. No 
voltage is required to send a cur- 
rent through the inductance and 
capacity. Only the resistance re- 
quires a voltage to give a current 


voltages required by the inductance 
and the capacity are not only just 
opposite, but are also always just 
equal. The result is that it doesn’t 
require any voltage to send an alter- 
nating current through an inductance 
and a condenser, connected in series, if 
they are tuned to the frequency of the 


source of the voltage. Voltage is then 
required only fF 

to force current aa 
through the re- a 

sistance of the L 

circuit. In Fig. 

5, then, all the iG 

voltage of the a res 


generator is 
effective in 
sending an al- 
ternating cur- 
rent through 
the resistance; 
and the current that flows around the 
circuit of R, L,and C is just that which 
the whole voltage of the generator 
eould send through the resistance 
alone. If we obtained a- picture on 
the moving film of an oscillograph of 
the values of the voltages and the 
current in such a tuned circuit, it 
would be like Fig. 6. 


Tianof2 FIG7 
TUNED CIRCUIT 

AS A SHUNT 
A tuned circuit 
used as a by-pz ss 
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F the epoch-making inventions of the world 

during the last half century, more than fifty 
in number, Americans are credited with thirty- 
five, which include the Telephone, Typewriter, 
Cash Register, Incandescent Lamp, Talking 
Machine, Electric Furnace Reduction, Electro- 
lytic Alkali Production, Transparent Photo- 
graphic Film, Motion Picture Machine, Button- 
hole Sewing Machine, Carborundum, Chain 
Stitch Sewing Machine, Single Type Composing 
Machine, Continuous Process Match Machine, 
Chrome Tanning, Disk Plow (modern type), 
Welt Machine, Electric Lamp, Recording Adding 
Machine, Celluloid, Automatic Knot-Tying Ma- 
chine, Machine for Making Barbed Wire, etc. 


America leads the world in invention and must 
maintain its supremacy in the future. 
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‘To the Man With an Idea 


I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection 
and the development of his 
proposition. 


Send sketch, or model and 
description, for advice as to 


quently enable 


My experience and famili- 
arity with various arts fre- 
me _ to 
accurately advise clients as 
to probable patentability be- 
fore they go to any expense. 


cost, and search through : 7 ; 
prior pertinent United States Pog of valuable’ infor- 
patents. Preliminary advice ™ation and form for properly 
gladly furnished without disclosing your idea free on 
charge. request. 


RICHARD B. OWEN, Patent Lawyer 


6 Owen Building, - - = - 
2776D Woolworth Building, 
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Washington, D. C. 
- - New York City 






















PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 
All communications are strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cages to advise in regard to 
patentability without any expense to 
theclient. Our Hand-Book on Patents 
is sent free on request. “I his explains 
our methods, terms, etc., i: regard to 
Patents, Trade Marks, Foreign 
Patents, etc. 








If you are a reader of 


SCIENTIFIC 
AMERICAN 


~ ere probably ewere of tha 
act that it has e special eppeel 
to the Inventor. Each issue 
contains e description of a 
large number of recently pat- 
ented inventione. Pending pet- 
ent iegisiation as weli as the 
most recent rulings of the 
Petent Office and the courts 
are considered in Its columns. 





MUNN & CO. 


The reason we use a tuned circuit to 
supply a detector is apparent at once 
when we remember that the detector 
is connected across the condenser, and 
that across th« latter there will be the 
greatest voltage when the current 
through it is greatest. As we have 
just seen, the current through the 
entire circuit is greatest when tuned 
to the frequency of the voltage source. 

If an inductance and a condenser 
have the proper values to form a tuned 
circuit like that 
of Fig. 3, and 
to give a max- 
imum response 
for a signal of 
frequency fj, 
then we know 
that this coil 
and condenser 
in series act to | 
waves of fre- 
quency f;, just 
like a small resistance. If connected as | 
in Fig.7 they will form a short circuit to 
any waves of frequency f, that we try 
to send through from terminals 1-2 to 
terminals 3-4. If wave trains of this 
frequency and of some other, as fe, are 
impressed on the left-hand terminals, 
only the train of frequency fs will pass 
through, for the other will be short- 





FIG.9 


CONNECTIONS FOR TESTING 
The plot may be ob- 
tained by calculation 
or by actual meas- 
urements with the 
circuit shown above 
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CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
bases we have on file for new inven-« 
ions? lt may mean a fortune for you. 
Thousands of things are needed Ricut 
Now. Your brainscan help, Send to. 
day for our great new book—“‘Inven« 
tions end Trede Merks, Their 
Protection and Exploitation” 
and learn more about making 
money from ideas than you ever 
knew before. 1¢ tells many 


things that are wanted, 
A postal will do— 
it io free. 


too. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with aon Idea 
Bend for free sample 
copy. One year’ssub- 
scription 50c. 


We help our cilents, 
without charge, to gst 
tha dollars out of their 
fdeas—having facilities 
hona others possess. 

Advice free. 


Don't delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC. 


201 Petent Dept., 
WASHINGTON, D. C. 


SOLICITORS OF PATENTS 
683 Woolworth Building, New York 
624 F Street, Washington, D. C, 
Tower Building <= Chicago, III. 
Hobart Bldg., 582 Market Street, 
San Francisco, Calif. 
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Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt. 
Poet a 


Geo.P Kimmel 


Patent Lawyer 


39.E Loan and Tras! Building. Washington, D.C. 
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Perfect hearing is now being re+ 
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ially Destroyea 
Drums,Discharge from Ears, etc, 


Wilson Cotsmon-Sensé Ear Drums 


“Little Wireless Phones for the Ears’’ require no 
medicine but effectively replace what is lacking or 
defective inthenaturalear drums. They are simple 
ay a: We the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 
Write today for our 168 page > FREE book on DEAF* 
giving you full particulars and testimonials. 
WILSON EAR DRUM CO., Incorporated 

554 inter-Southern Bldg. LOUISVILLE, Ky. 





circuited or “by-passed.” 


It is only 


for the single frequency for which L 
and C are tuned that the circuit will 
act like a short- ft 
circuiting re- a b 
sistance. For 5 ry 
frequencies 
above or below ¢c 
it will be less 
and less effec- 
tive as a by- 
pass, as is 
shown in Fig.8. 
This relation is 
obtained by 
connecting a generator, as in Fig. 9, 
to one side and measuring the voltage 
on the other pair of terminals. The 
voltage impressed by the generator 
must be kept constant while its fre- 
quency is varied. 

An inductance and a condenser that 


FIGIO 
STOPPER CIRCUIT 

The tuned circuit is 

connected to stop the 


flow of current of 
its own frequency 


| have been tuned to a definite frequency 


may also be used as a “stopper” in 
series with any desired portion of a 
radio circuit by connecting as in Fig. 
10. Notice that the condenser and 


inductance are 


VOLTAGE AT 
TERMINALS 3-4 


each other, but | 
that the 24 
bination is now | 
in series with the | 
circuit that it is | 
to protect from 
waves of its own 
frequency. This 
circuit a’so has 





FIGS SHOWING TRANSMISSION 
THROUGH CIRCUIT OF 
FIGURE 9 


The by-pass circuit the character- 
shunts out wavesof _ istic of Fig. 8. 
its own frequency To see the 


reason we look 
bask to Fig. 6, and remember that if 
a condenser and an inductance are car- 


| rying the same alternating current the 
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in parallel with | y 


Before applying for a patent write 
for a Vree Copy 6p our, book 
“How to Obtain a Patent,"* which 
cont ains valuable information and 
advice to inventors. It tells how 
to secure Patents, Send a model 
or sketch of your ‘invention f ir 
our "Evidence of Conception” 

form and our opinion of its 
Twenty 
years *experiencein patent matters, 
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FREE BOOK. 
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voltage impressed on them must 
always be opposite. 
turn this around and say that if we 
impress the same voltage on a con- 
denser and on an inductance the cur- 
rent in the condenser will always be 
opposite to that in the inductance. 
Now, in Fig. 10 the same voltage must 
be impressed on both, since they are in 
parallel. The current in the condenser 
is then opposite to that in the induc- 
tance. If the frequency of the source 
of voltage which is connected to 
terminals 1-2 is that for which the 
circuit is tuned, these currents are not 
only opposite but always equal. Ata 
junction point like b, where the cur- 
rents join to flow outward to terminal 
3, the two currents will always just 
neutralize each other. In other words, 





FIG 
OME FORM OF CAMPBELL ‘FILTER’ 


A very efficient circuit for passing 
waves of preassizgred frequencies 


no current of this frequency can flow 
along the wire 1-3, and hence none 
from terminals 1-2 to 3-4. In actual 
practice, however, the inductance has 
some resistance, and so the currents in 
the branches do not exactly balance. 

The radio operator who understands 
these circuits can do all sorts of stunts 
with a vacuum-tube oscillator or 
modulator, picking up any harmonic 
frequency that he may select. 

A very effective circuit for cutting 


Of course, we can | 


out a given range of frequencies may | 


be built by combining shunt-and-series 
tuned circuits in the manner that 
G. A. Campbell describes in his patent. 
He connects a number of similar ele- 
ments as in Fig. 11, and by so doing 
obtains an immense advantage, which 
is shown by the 
characteristic 
curve of Fig. 12. 
This “filter,” as 
he calls it, will 
pass not only a 





singlefrequency, | 
FIGIZ TRANSMISSION j 
ee but as wide a 
FILTER range of frequen- 
The circuit kere gives cies as one 


the flat-topped turn- 


t wishes; and all 
ing curve as shown 


get through with 
about the same 
intensity if their sources have the 
same intensity. 

Such a filter is of particular use in 
dealing with telephony, whether wire 
or radio; for the human voice requires 


for its intelligible transmission a con- | 


siderable range of frequencies. The 
inventor shows a number of other 


forms of filters, but all require caleula- | 


tions the mathematics of which is be- 
yond many amateurs. This need not 
bother the amateur much, however, 
for he can obtain good results by using 
the convenient circuits that are ex- 
plained above. 
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FREE OPINION AS TO 


SP ECIAL OFF E PATENTABLE NATURE 


Before disclosing an invention, the inventor should write 
for our blank form *‘Evidence of Conception.’’ This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 
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Free to Inventors 


Our Illustrated Guide BOOK 


HOW TO OBTAIN A PATENT 


Sent FREE on Request 


Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and 100 Mechanical Move- 
“ ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 


OUR TRADE MARK BOOK 
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Protection and gives information regarding 
4 unfair competition. 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 
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The field of invention is so fast that it is impossible for any one man to become an 
expert in all the different classes of invention. Only those practically skilled in the 
class to which the invention relates are capable of rendering efficient service. For 
this reason Victor J. Evans & Co. employ a number of patent lawyers and mechanical 
experts who have been selected for their special knowledge and ability in certain 
lines of invention. 


THE VALUE OF YOUR PATENT 


Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. This work will receive the benefit of skill and experi- 
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Learn Drafting 


Employers everywhere are looking 
for skilled draftsmen. They are offering 
good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands goo’ pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
or Architecture. And drafting is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at home in 
spare time. For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. Thousands of 
boys have stepped into good positions 
through I, C. S. help, but never were 
Opportunities so great as now. 


Let the I. C. S. help you. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn’t 
obligate you in the least and will bring 
you information that may start you on a 
successful career. This is your chance. 
Don’t let it slip by. Mark and mail 
this coupon now. 


eee ee ee es TEAR CUT HERE Se ee oe oe ee 


INTERNATIONAL. CORRESPONDENCE SCHOOLS 


» SCRANTON, PA. 


Explain, without obligating me, hnw I can qusllty for ths 


position, or in the aubject, before which 1 mark 
BLECTRIOAL ENGINSER SALESMANSHIP 
Kleotris Lirkting aad Rye ADVERTISING 
Electric Wiring Wiadow Trimmer 
Telegraph Engines’ Show Card Writer 
Talephone Slgn Pelnter 
MRO ANIOsL ENGINSER Railroad Tralnmea 
Mechanical Draftsman ILLUSTRATING 
Machine Shep Practies Cartooning 


BUSINESS MANAGEMERE 
Priveta Secretary 
BOOKKEEPER” 
Stoser rep ier and | Type 


Cert. Pub, Accountsot 
TRAERIG MANAGER 
Raliwey Accountant 


Engine Operating 
CiviL ENGINEER 
Earveying and Mapping 
MINS FORKMAN or EN@R 
STATIONARY ENGINSSR 
Marine Enginee> 





Ship Draftaman Commercial Lew 
ARCHITECT GOOD ENGLISH 
Contractor and Rallder esther 
Aroklitectural Draiteman a Bekool Sahjecta 
Concrete Pelider civ Sv ICe 
Structural Englneer Rellway Mell Clerk 
PLUMBING aND HEATING iti aeparing opsmating 
Sheet Metal Work r data Repalr’ 
Textile Overseer or Sag.. Naviga monde ipanish 
OHKMIST AGRICULTURE Freosh 
Mathematics Pooitry Raising I LjItsiten 
Name______ 
Present 
Occupation __—____——_______——_ 
Street 
and No. 
City. State__.. 





CG nadians may send thie coupon to 7-26-16 
. Internationas Correspondence Schools, Montreal, Ganada 





False Directions by a Radio 
Compass 


AN one trust a radio compass? 
Look at the variations that 
Lieutenant Commander A. Hoyt Tay- 
lor found in the apparent direction of 
the New Brunswick station when he 
was observing at the Naval Aircraft 


ANGULAR DIRECTION 


FES 


RADIO COMPASS 
MFF 
MARCH Bi-22 (9 


SF ENRE ES SLELBR TS FAR RB 
GR 


wat we aime an 
FOHBIZS4ECTEOSWNZI2Z34560789 


Signals from N F F should have 
had a direction of about 46 degrees 


Radio Laboratory near Washington. 
In just one hour he observed an ap- 
parent change in the direction of New 
Brunswick of almost 90°. His experi- 
ments are interestingly reported in 
Scientific Paper 353 of the Bureau of 
Standards. 

Spark sets giving damped-wave 
trains have been found to be much 
more reliable in  direction-finding. 
Apparently where continuous un- 
damped waves are used there are 
reflections from clouds or various 
strata of air, and perhaps from the so- 
called ‘‘Heaviside layer” at high 
altitudes. 

Such reflections would result in in- 
terference between the train of waves 
coming to the station and the various 
reflected trains. Thus the maxima or 
of minima of signal intensity that are 
observed by rotating the compass 
would give false indications of the 
directions of the source of the 
waves.—TEN BROEKE. 


An Emergency Strain 
Antenna Insulator 
ECENTLY, while constructing an 
antenna, I ran out of porcelain 


cleats and knobs, and was forced to 
produce some kind of insulator. Hav- 





Here is the way to make a strain insulator 


ing some spare clay tubes, the small 
kind (4% by 5 in.), I used them 
as shown in the drawing. A small 
piece of No. 18 galvanized-iron wire 
four inches in length was wound 
around another piece about two inches 
long, forming the connector as shown 
in the inset figure. It was found that 
a 50-pound pull did not budge this 
wire grip.—A. T. JONEs. 
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Watches, Wrist Watches; also our 
wonderfully showy assembled Soli- 
taire Diamond Cluster 
VERY. ARTICLE IN OUR CATALOG is 
ally selected and priced unueusily low. 
Whatever yon select will be gent prepaid by us. You see 
and examine the articleright in your own hands. 
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15-DAY FREE TRIAL 
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U. & J. 
Carburetor 
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LEARN TO 


UTORGRE 
ECHANIC 


6 to 8 weeks’ Personal TrainIng here 
qualifies you to Immediately accept 2 
big paying position as a Trained Mee 
 chanic, or you can Coal start a profit- 

able business right at home, repairing jj 
your nelghbora Autos, Trucks, Farm 
Tractors and Power Machinery. 


Learn Easily ané Quickly 


We can traln any man, young or old, in 
a few short weeks, Perannal training un- 
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Soldier Mechanics. Newest and best 
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$25 FOR YOU 
You can earn $25 or more a week in your spare time 


collecting new and renewal suhscriptions for Popular 
Science Monthly. Write to-day. 


Popular Scfence Monthly 
225 West 39th Street, New York 


April, 1920 


An Air-Pressure Grease 
Supply for Garages 


O one enjoys the job of cleaning 

out the grease and hard oil that 

gets into the transmission-case and the 

differential housing, and one man 

avoided it by devising a grease sup- 

ply that wes always on tap, with good 
air-pressure back of it. 

An old self-filling gas-tank, the kind 
that may be replenished with chemicals 
when needed, was used for the air and 
grease chamber. This had been pro- 
vided with a removable cap at one 
end, held in place by two bolts, as 
shown in the sketch, and through 
which the grease was supplied to the 
tank. 

At the bottom, as shown, a quarter- 
inch hole was bored and fitted with a 
four-inch length of gas-pipe, which in 


turn was connected with a length of 


INLET VALVE 


PRESSURE TUBING ) 





ROLLER, SKATE WHEELS 


Showing how en old gas-tank formerly 
used for illuminating purposes can be 
converted into an air-pressure grease-gun 


pressure hose. At the other end of 
the hose, a long nozzle was also 
connected, and had in itself a pet- 
cock for turning off the grease when 
desired. This long nozzle was made 
of brass tubing, rolled down to the 
shape shown. The pet-cock was of 
the wedge variety, and was screwed to 
the end of the nozzle, being placed 
between the nozzle and the hose. 

Another hole was drilled through the 
side of the tank, near the top, tapped, 
and an old tire valve screwed in for the 
air intake. 

In use, the head of the tank was 
removed, a gallon of hard oil put in, 
and puddled to give it a tendency to 
run and keep at the bottom, the head 
replaced, and air driven into the 
chamber by applying the end of the 
air hose to the tire valve. From 
thirty to eighty pounds pressure was 
found necessary, depending upon the 
viscosity of the grease used. 

Then, by simply turning the cock in 
the end of the outlet line, grease was 
delivered at any point in a constant 
stream. 

To increase its usefulness further 
and to save time, the tank was 
mounted upon a truck, with the wheels 
from an old roller-skate for the mount- 
ing. 

In refilling, and to prevent wasting 
grease when the cap was removed, the 
core of the tire valve was loosened, 
letting out the extra air, before the cap 
was taken off, preparatory to putting 
in more grease. 

The tank was wheeled to the place 
to be used and then tipped upon end, 
forcing all of the grease to the bot- 
tom.— DALE VAN Horn. 
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You want these things and probably 

many others, so why don’t you double 
and treble your pay? You can doit. With double and treble 
the:amount you are now earning you can go to the bank each 
pay day and put away a sum of money for a “rainy day,” 
that can be used for profitable investments or building your 
own home. Bigger pay would enable you to own an automo- 
bile and to get many pleasures out of life that you cannot now 
afford. To be able to go to the bank each pay day and steadily 
build up a bank account without missing it is alone worth any 
effort it may take to increase your earning power. Then think 
of the things you want that are not pictured here. Whether 
you ever enjoy those things depends entirely on yourself. 


Every day you see men around you stepping up into better jobs and 
drawing bigger pay. It isn’t a question of “how do they do it?” You 


p ow they have trained them- 
Don’t Dodge a 


ue to handle the jobs, ahead 
Better Job 


them. The question is “WHY 
DONT YOU DOIT?” You want 
Promotion and better pay is up 
to you and not the . The 


the things that better pay will 
bring you so why not decide NOW 
big pay checks go to those who 
can think, act and do things 


i pre Bere yourself for a better 
for themselves. Training will 


job and better pay? 
make you a master of your 


AMERICAN SCHOOL 
work and place you in the job 


OF CORRESPONDENCE 
you want. There are no two 


Dept. G-754, Chicago 
ways about it; while you ignore 
the benefits of training you are 
dodging a better job. Without 
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If the test should come to ym tomght to fight for your hfe or 
the safety of a locrd ons, wo ou know how to strike an effective 
Yow and put the weight of the tody behind it, or to cripple your 
opponent with jiu yiisu or bone-breaking hold? fen't 8 @ facet 
that you are nat ready? =I will teach you how of my risk. 


Who wants to learn 
boxing at home? 


If you remonstrate with a bully for striking a emailer man, 
podibe! ha turns on you, can you hold ons own? Wouldn't you 


If you are walking with your mopthae) sister, or best girl, and 
some one passes a elighting remerk, or usce improper lnfiguage. 
won't you he ashamed if yon can't take her part? Well, can yout 


Less than 2% of the men and boye in this country know 
anything about the art of eet etenee Only 2% of our trained 
athlotes know how to hat means when someone says, 

“Come put on tho povea less than 2% are fit and ready. 


Wouldn't you like to learn how to box? Wouldn't you like 
to learn easily and quickly—right in your own home—ant leas 
than half the coat of o single term of lezsona by the old method? 


I have developed a unique “shortcut” mothod of teaching 

xing. You can learn tho fundamentats in 6 lessons, and oan 
outbox older and stronger opponents after two weeks’ etudy, 
My original method has enabled me to teach professional boxers 
difficult blows and guards they onuld not learn by the old 
method, Professor Mike Donovan heartily ondorsed this 
“Shortcut” method and 
yout 


helped me apres the lessons I 
Boxing instrnctora and Y.M.C. A. physical directors 
ing the course to uee in then own work, and are urging 
their pupils to take it to eave time and money. 


I start yon with movements you are familiar with—holding 
out your hand for a coin, the breast stroke in swimming, etc. 
The first thing you know, I have you striking correct blows, 
putting weight and steam behind tham, parrying blows, duek- 
ing, feinting. eto. I teach you the rudimente in front of your 
murror befor you faca your first oppooent, you finally go 
up against an opponent, you know how to hit, what to expect in 
return, and how to quard against it. 


It's almost unbelievable. But you can find out whether it'e 
so without paying any monsy. 1 will send you my course on 
approval—that'e my way of overcoming your doubt. 


The cost is less than you would pay for a single term of lessons. 
I will include instruction in three rounds of shadow 
eight bone-breaking and jiu-jitsu holds, eight effective standing 
wrestling holds and guards for use against violent attack, a 
est of daily oxercises to keep you in good physical condition, 
and also a free copy of Mike Donovan's book on boxing blows 
and guards. If, after five days’ oxamination, you do not want 
the course. you can send it hack to me and no questions asked— 
If you want to keep the naurse, the Special Hots Study 
Edition is only $5, iostead of the former price of $10. 


But you needn't send any monsy vat=alen phe? mail the 
coupon for a free trial to the Marshall Stillman Association, 
Suite F-4, No. 461 Fourth Avenus, New York. 

Free Trial Coupon 


Marshall Stillman Assn., Suite F-4, 461 Fourth Ave., New York 


You may ecnd me on five-day approval your complete 
Course in Boxing, including five * “Shortcut” or Subconscious 
Boxing Lessons, one sct of daily exercises, three rounds of 
shadow boxing, cight bono-breaking holds and releascs, eight 
holds in stending wrestling, and a free copy of Professor Miko 
Donovan's Book, "The Science of Boxing. 

1 will either roturn the course, or remit $5 in Tull payment 
within five days after ite arrival. 
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MORE COMPANY, Dept. 397 St. Louis, Mo, 





by using a Stefiey Attachment. 
Fits any wheel. Easy to attach. 
Write at once for special low prices. 
Agents wanted. Send stamp for 


—/ circulars. 
STEFFEY MFG. CO. 
Phila., Pa. 


Dept. S. 5025 Brown Street, 


pe Nth ite le Atal tala Ae SAT 
HIGH F REQUE NCY APPARATUS, ITS CONSTRUCTION 
ID PRACTICAL APPLICATIO 
By Thomas Stanley Curtis. 
thorough work on thie interesting sub ect ever produc 
book is essentially practical in its treatment and it constitutes an 
accurate record of the researches of ite author over a period of 
eeveral years, during which time dosens of coils were built and 
experimented with. 248 pages Fully illustrated. Price, $2.50 
Book Departmant Papular Scisnce Manthly 
225 West 39th Streot, New York 
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Convert Your Bicycle Into a Motor-Cycle | 
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What You Should Know When Working 
Hard Wood 


HERE are few car- 

penters whose lot it 
is to handle nothing but soft woods 
throughout life, and it is of interest to 
see in what way the hard wood differs 
from the soft. 

In the first place, hard wood cannot 
be shaped with dull tools, and the 
harder the wood in use, the sharper 
must be the tool. Thus the first 
essential is well filed 
and pointed teeth on 
saws and keen edges 
on planes and chisels. 


You Will Need 
Special Tools 


The tools, are 
special; that is, the 
old-fashioned wide- 
mouthed planes, with 
their chatteringirons 
and cutters, will not 
act on timber the 
fiber of which is 
dense, lengthy, or er- 
ratic. Therefore iron 
and composite iron- 
and-wood planes will 
be found to work faster and better 
than the old beech planes. 

Trimming in hard wood has its 
difficulties, and must be done without 
too much haste. For instance, with 
jambs, especially with the inside 
Y-in. jambs in stud partitions, the 
most common difficulty met is the 
twisting or bending of the piece, 
caused either by imperfect drying 
or by the pieces warping from 
being brought from a dry, warm 
atmosphere into the dampness of a 
newly plastered building. Often, in 
this case, the worker finds it almost 
impossible to draw the face of the 
jamb straight without splitting it, but 


Pointers on Overheating 


ATCH for steam at the radiator 

cap, as it indicates that the en- 
gine is overheating, a condition that 
may result in serious damage to the 
engine if not attended to in time. 

Overheating burns up the oil, and 
causes friction, loss of power, scored 
cylinders, broken parts, and possi- 
bly a bent crank-shaft and broken 
crank-case. 

The knocking of an engine is 
usually more pronounced on a hill, 
but it may occur with the engine under 
load. 

This defect will take place with 
the spark retarded, proving that it is 
not a spark knock. It may be due to 
glowing carbon, unless the carbon has 
recently been removed. 

To remedy this condition remove a 
spark-plug, and if its end is found to 
be badly carbonized it is probably a 
carbon knock; but a knock accom- 
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Trimming hard wood has its dif- 
ficulties, and it must be done 
deliberately and without haste 


Collins it can be easily done if 

a few saw kerfs are run 
diagonally across the back of the 
jamb to a depth of about half its 
thickness. 

A similar treatment is applicable for 
twisted or warped casings; but when 
molded the kerfs should not be so deep 
as to show on the face, which would 


effectually destroy the piece. Maple, 
oak, hazel, white 
mahogany, butter- 


nut, basswood, hard 
yellow pine, and ash 
all show this ten- 
dency. 


How to Nail 
Hard Wood 


Another important 
factor in hard wood 
is nailing. Even with 
wire nails, it is safest 
to bore the stuff with 
a drill, especially at 
the ends, where its 
brittleness makes it 
most liable to split, 
and in nailing it is 
well to have the stuff solidly placed 
against the plaster furring, or what- 
ever may be behind it, in order that it 
may not jar under the impact of the 
hammer. 

The use of a small pointed nail-set is 
desirable in hard wood; or at least the 
point of the set should be less in 
diameter than the head of the nail, as 
a set too large will split out the stuff. 
All nails should be driven through the 
thick part of the stuff and not through 
the thin; if it is too thick, it should be 
bored first, but when nailed through 
the thin portions it is liable to spring 
out and split when working under 
atmospheric changes. 


the Automobile Engine 


panied by steam at the radiator is 
generally due to overheating. 

Overheating is usually shown when 
the engine runs with the switch open 
or in the ‘“‘off” position. 

This may also be due to the pres- 
ence of carbon, and the spark-plugs 
should be examined. To stop an 
engine running without the spark 
throw out the clutch, drop the shift 
lever into high gear, apply the foot- 
brake gently, throttle down the en- 
gine, and let in the clutch. This will 
stall the engine. 

Sometimes scale from water and 
rust clog the radiator and prevent the 
water from circulating properly Bits 
from the rubber hose also get inside 
the cooling system and retard the flow 
of water. 

Give the radiator a thorough clean- 
ing and probably your overheating 
troubles will disappear. 


April, 1920 


Holding Device for an 
Automobile Gate 


HEN the front wheels of an 

automobile rock a gate flat to 
the ground, the top of the gate is 
caught by the catch until the rear 
wheels of the car pass over the gate. 
Running over the springboard L 
releases the catch C so that the gate 
rocks back into place again. Pressure 


GATE 





You don’t have to get out of tne car 
to unlock and push eside this gate. 
It cpens and closes automatically 


on L moves the angle-piece A, 
drawing the wire R taut and the 
catch C back. The gate pivoted be- 
tween two posts is normally held up- 
right by means of a counterweight W. 
The gate must be pushed down by 
hand for a horse-drawn vehicle, but it 
is automatically closed by passing over 
the springboards.— EDWARD R. SMITH. 


A Magnetic Lifter for 
Engine Valves 


HERE a great many valves have 
to be removed from cages and 
enclosed ports, a magnetic valve- 
lifter will prove of real value. The 
core consists of a long soft iron bolt 
about 10 in. long by )% in. stock. 
Saw the heads off a large spool and 
run them on the bolt as shown, 
flattened surfaces of the heads facing 
toward each other. 
Wind the bolt with several layers of 
heavily insulated No. 18 copper wire. 


SOFT IRON BOLT 


SPOOL END 
we 





BRASS HANDLE COVERED wit 
TAPE 
“/ 


Gu SCTWEEN NUTS 


In garages, where many valves have to 
be ground, the magnetic valve-lifter isa 
time-saver. It is made from scraps 


It is well to shellac each layer of wire 
before proceeding back over it with the 
next layer. Fill the space between 
the spool heads, and when completed 
wind with electric tape to keep out the 
moisture. Then run on one end nut 
until it forces the spool head in place 
against the coil, Bend the brass 


Sargent 
Framing Squares 
















ARGENT Steel Framing 
Squares are the cnly 
squares which will calculate 
the lengths! and cuts of 
Hip, Valley, Jack and 
Ccmm:n rafters, without 
any figuring on the part of 
the carpenter. 


Sargent Framing Squares 
are made of the finest to:1 
steel and tested for trueness 
and accuracy. Made in 
nine dependable finishes. 
Ask for a Sargent Framing 
Square No. 500 series 





electrical,rope, aire 
plane, piano, pipe- 
organ, flat, hoops, 
bale-ties, tacis, 
nails, barbed-wite, 
concrete re-«inforev- 
m i nete 


4 ent, Springs, 
ting, wire fences, steel posts, trolley-road wires snd rail 
bonds, wire wheels, auto-towing cables, horse-shoes, 


IMustrated Books Describing Uses, FREE 
American Steel & Wire Co.” ®=**473,7,7.45.4. 


[EARN ENGINEERING 


Expert electrical engineers are being paid fabu- 
lous salaries—thousands needed today. We give 
you personal and thorough training —practical, 
technical courses 3 months to 2 years under ex- 
pert engineers in electricity, steam, gas, armature 
winding, drafting, etc. Extensive laboratory and 
shop equipment. Not a trade achool. Training 
is condensed—if your time is limited come to the 
Finlay Engineering College—only one of ils 
kind in the West. Day and night sessions—enroll 
any time. Write for FREE catolog, pone card wilido 
FINLAY ENGINEERING OLLEGE 
1002 Indlana Ave. 
















Kansas City. Mo. 
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ITH the first stroke of a 
Sargent Auto-Set Bench 
Plane the carpenter knows 


he has a superior plane in his hands, 


Its rigid and true-cutting blade, its 
lack of chatter, its quick and easy 
adjustment for coarse or fine cuts, all 
recommend it to expert workmen. 


In addition is the special Auto- 
Set feature which permits the blade 
to be removed, sharpened and re- 
placed in exactly the same position 
and for the same depth of cut, 
without any readjustment what- 
ever. 
the six sizes. 


Send for catalog showing 


SARGENT & COMPANY 


Hardware Manufacturers 
50 Water Street, New Haven, Conn. 





Pilliod 
TOOL CASES EXCEL 


Machinists, Tool Makers and 
Carpensera find them most 
Satisfactory in constriction, 
appcatance, service and price. 
Inuuediate abipment, 


Booklet describing 20 styles 
on request, 


a The Pilliod Lumber Co. 


eee Dept. A, Swanton, Ohio 


ASBESTOS 


We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres. spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos. turn to 
KEASBEY & MATTISON COMPANY 
Dep1. S-4. AMBLER. PENNA.. U.S. A. 

Owners of the world’s largest Asbestos Mines 











\Red Devil 


wrnié osrace 


Pliers No. 1950 


Especially made for elec- 
tricians, but valuable for 
heavy use of any kind. 
Have side cutters and can 
be used as hammer or 
wrench. | 


Pliers No. 999 


A combination tool for 
handling pipes, wire, or 
for use as a hand vise. 
It is strong and Reeve 

to serve 

. “No Pinch” 
grip, and handles shaped 
to give you the strongest 
grip with the least ex- 
ertion, 


Booklet on Request 


“Red Devil” is the Expert 

Mechanic's guide to known 

quality in Pliers, Elec- 

trician's Tools, Hack Saw 

Frames and Blades, Auger 

Bits, Chain Drills and other 

Hand Tools, all of a class 

with ‘“‘Red Devil’ Glass . 
Cutters, the biggest sellers 

in the world. 


“Red Devil’ Corrugated 
Lock Washeis have 6-point 
contact; they hold fast. 


SMITH & HEMENWAY CO, Inc. 
264 Broadway, New York, N.Y. 
Factories: Irvington, N. J. 





handle around as shown, slip over the 
bolt end, and secure with a second nut. 
A coat of shellac over the whole 
magnet will help to preserve it as well 
as add to its appearance. 
~ Connect to electric current, hold the 
bolt head over a valve head, and 
the entire valve can be lifted out of the 
seat by pulling on the handle of the 
magnet. With sufficient current this 
magnet can lift several pounds. 
Winding the handle with tape will 
further protect the operator against 
any possible shock from short-cir- 
cuiting.—L. B. Rossins. 


Revolving Tool Drawer for 
the Mechanic 


DRAWER cannot usually be 
pulled out more than half its 
length with safety, especially when it 
contains tools or other heavy objects. 
The-back part of the drawer is there- 
fore of little use or is difficult to 
reach. 
A mechanic has devised a combina- 
tion that overcomes this difficulty. As 
shown in the illustration, there is first 





REVOLVING TRAY 


Simply revolve the drawer until the partic- 
ular tool you want comes under your hand 


constructed a sliding drawer frame 
without a bottom, having a narrow 
board nailed across both top and 
bottom at the middle. The hexagonal 
set of compartments is fitted inside the 
sliding frame, so that it will revolve 
freely about a long bolt that passes 
through the center, and also through 
holes in the boards nailed across the 
top and bottom of the sliding frame. 
A washer made from a piece of 1-in. 


| board fits beneath the revolving part 
| in order that it may turn freely. 


It will be necessary to pull such a 
drawer out only six or eight inches, and 
then to revolve the inner section until 
the proper compartment appears. This 
arrangement is particularly designed 
to hold bolts, nuts, screws, rivets, and 
small tools, and can be fitted beneath a 
work-bench top without occupying 
space otherwise needed. 
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\ ENGINES 
)Save $15 to $500 


Built in the Largest 
Exelosive ine Factory in 
ing Direct. 
Rm Quality and proven by 

34 years success, You can al- 
ways get delivery from WiTTE, 
and the best rig for the price, 
Write for latest catalog and 
priceof WITTE Engines with 


B 0S CH Standard 


Ignition 


Ican furnish you a Stationary, Portable, pe 
Saw-Rig eutfit—Kerosene or Gasoline—or 
Lever-Controlled bn Macha with all latest 
improvements, WITTE ines are regularly 
uipped with H. T. battery, or Standard 
BOSCH Magneto on order. Lifetime Engine 
Guarantee ,against defect—no eee 
time limit—no excuses. Tell me what 
want and when you want it. I can a, hi 
quicker than any other factory eelling direc 


WITTE ENGINE WORKS 


| Kansas City, Mo. ” Pittsburgh, Pa. 
j 22235 Oakland Ave. 2225 Empire Bldg. 













IF YOU HAVE METAL TO CUT YOU NEED 


BARTLETT PROr-FOMGED SNIPS $2 to $6.70 


Compedna Levar 
mace of high-erids 


— rane ae Steel, . accurate 
sine at et htitor he household wae. 7. ach: teanped. 


FOLDER ON REQUEST 
ARTLETT MFG. co., 31 E. Lafayette Ave.. Detroit, Mich 


TOOL CASES 


eee een and Toolmakers 

for booklet showing th 

a bullt sual peel practical alveclee- 
ion of Tool ‘son the mal 


‘a caste direct from factory el 
oa aeaney: 


please you or refund 


60 a oes S$t.. Daytan, Ohio 


CHARGE Big Profits For You 
Auto Stora be 100% ke 3239 6 txtra 


orth, 

BR e eere a aes 
wat arger rec! ries 

t coat St ite bie » 1B pet ~ 


battery. Autolsta pay Tic to 
Snaepeseeepsreres fee 5 











Gree Fast at this Beitr qe, risk 


joney-Gack Guerantec. it today 
Hebert Brothers Co., Box S42, Troy, Ohio 


" ’One N Man ; 
Saws 25 Cords a Day 


The tiene Log Saw does the work often men Makes 
wood eawing easy and profitable. When oot sawing wood 
uee for pomping. feed grioding. ete Simple, economical, 
durable a noosends 17 use. lly guaranteed; 30 days 
trial Write at once for Free book and low price. 

OTTAWA MEG. CO., 1801 Wood St., Ottawa,Kas, 


AUTOMOBILE IGNITION, VALVE TIMING, SELF-: a ad 
AND LIGHTING, INCLUDING FORD SYSTEM 

A manual of the care, adjustment and repair of the auto- 

mobile electric system, covering both the ignition and elce- 

tric self-startlng systems, It can be easily understood hi: 

oce who Is not at all acquainted with electrical Principles, 

for the subject is taken up progressively from the m 





easy ehapter 
valve timing is a remarkable feature. t gives Information 
on the proper valve adjustmects for a great number of 
a Tm cars. Price, postpaid, $1.40 
Book Deer arte pPopular Sclance Monthly, 
New York 


April, 1920 













Did You 


—Fver Know || 


that away back in1867 
Messrs. J. R. Brown and 
Sharpe brought from Paris an 
idea which resulted in what 
is now the most necessary 
tool in the mechanical world 
—the Micrometer Caliper? 


That today there are over 
100 different types of Mi- 
crometers—the result of 
many years of study and 
improvement? 


This information is told in 
a@ most interesting way in our 
latest booklet, ‘The Microm- 
eter’s Story.” After reading 
it you will understand why 


BROWN & SHARPE 
Machinists’ Tools 


are recognized throughout 
the world as the machinists’ 
favorite. 


If you are interested we will 
send you a copy of the booklet 
along with our catalog No. 27 
which lists over 1000 tools. 


Brown & SharpeMfgCo 


| Providence, 


RI. 






| 
| 
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Consider the Top of Your 
Automobile 


HEN the top of your car is neg- 
lected it becomes shabby in a 
very short time, detracting from its ap- 
pearance and value should you wish to 
trade itinforanewcar. This is abso- 
lute carelessness, because with a little 
consideration and care the top can be 
made to stand up as long as the body 
or the running gear. 

Never fold the top when it is wet, 
for there is always the possibility of 
mold or mildew attacking it, and this 
results in rapid deterioration. When 
the car is laid up for any length of 
time, the top should always be left up, 
to preserve its shape. Use the slip 
cover whenever the top is folded. 
Everyone knows that the vacuum 





There may be a fine car under that 
shabby automobile top, but the out- 
sider isn’t likely to get that impression 


created at the rear of the car when it 
is in motion fills the uncovered top 
with dust and dirt. 

Mohair tops should be cleaned by 
brushing thoroughly with a whisk- 
broom and eradicating the spots with 
a sponge, warm water, and castile 
soap. A chamois wrung dry will 
finish the job by taking up the excess 
moisture.—R. L. PRINDLE. 


A Combined Switch-Key and 


License-Holder 


NSTEAD of going out automobil- 

ing without your driving license, 
nine times out of 
ten, why not 
keep it in a place 
where you 
could not drive 
and be without 
it? An empty 
cartridge sol- 
dered to the 
switch-key 
makes an ideal 

. place in which 
You can’t possibly lose to keep the 





your automobile li- 1; 

cense if it is attached license. 

to the switch-key Solder an emp- 
ty metal car- 


tridge to one side of the key, opening 
uppermost. Then roll the license into a 
little spill, and slip it into the cartridge, 
closing with a cork stopper if desired. 
The license will always be with you 
when driving and cannot become mis- 
laid as long as the key is in your 
possession.— WINDSOR CROWELL. 
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FORGING— 
Ancient and Modern 


Sue the olden days when armorers 

of Damascus forged on anvils, with 
hand-hammers, their world- famed 
swords, the Art of Forging has de- 
veloped into a gigantic modern in- 
dustry. The smith and his puny hand- 
hammer have been supplanted by 
powerful machines that forge great 
crankshafts, as well as smaller pieces, 
in dies. The drop-hammer’s mighty 
force has replaced the blacksmith’s arm 
of brawn. And rightly so. For the 
process of Drop-Forging insures far 
greater strength and accuracy, better 
quality and speedier output in wrought 
metal parts than would otherwise be 
possible. 

In the manufacture of Williams’ 
Superior Drop -Forgings and Drop- 
Forged Tools is employed the most im- 
pave mechanical equipment, backed 

y engineering knowledge, technical 
skill and experience—experience gained 
during nearly half a century in the con- 
stant effort to maintain the high stand- 
ard established for Williams’ product. 

Booklets describing our Superior 
Drop-Forged Wrenches, “Vulcan” and 
“Agrippa” Machinists’ Tools and Pipe 
Fitters’ Tools will be mailed, free, on 
request. 


J. H. WILLIAMS & CO. 
“The Drop- Forging People” 
7 Richards Street, - Brooklyn, N. Y. 
7 South Clinton Street, - Chicago, Ill. 
7 Vulcan Street, - - Buffalo, N.Y. 


Sa 





WILLIAMS* SUPERIOR 
DROP-FORGED WRENCHES 


40 Standard patterns in about 1000 sizcs 
with openings 3/16 to 7-5/8 inches. 
Write for our new Wrench Book. 


——_( 


Is Your Machine 
Under-estimated 


8 Pot 


THAT productiveness 
which puts your machine 
ahead of the next best—is 
it a matter of record with 
the user of the machine? 
Can the best rate-of-work be 
checked-up by the operator— 
and kept up by comparative 
records of his work? 


There’s the need of a 


COUNTER 


——to give the owner and opera- 
tor the full measure of your 
machine, keeping adjustments and 
operating methods up to the point 
of efficiency. 


This small Rotary Ratchet Counter 
(No. 6) counts reciprocating move- 
ments of the lever, 
as required in re- 
cording the output 


angle of 40 to 60 

degrees, the count- 

er registers one. A 

complete revolu- 

tion of the lever regis- 

ters ten. This counter is adapted to 

no end of counting purposes, simply 

by regulating the throw of the lever. 
Price, $2. (Cut nearly full size.) 


The Revolution Set-Back Counter 
below is designed for larger ma- 
chines, where a shaft-revolution indicates an 
operation. 


Registers one for each revolution ct wat 
and sets back to zero from any figure 
tuming knob once round. summit with 
from four to ten figure-wheels, as required. 
Price, with four figure-wheels, $9.00 (subject 
to discount). (Cut less. than 14 size.) Set- 
Back Rotary Ratchet Counter of similar size 
and type. $10.50 (list). 


Other Veeder Counters are supplied ae- 
eording to your requirements, in greai 
variely of size and style, Let us send 
you the new illusirated booklet. 


The Veeder Mfg. Co. 


44 Sargeant St., Hartford, Conn. 











A New Way to Lay Off 
Bolt-Holes 


HEN dividing a circle into an 


even number of equal angles— | 
as in laying off bolt-holes—the follow- | 


ing procedure will save much time. 


Suppose that | 


you wish to lay 
off sixteen bolt- 
holes around a 
circle (see il- 
lustration). By 
using the 45- 
degree triangle 
and T-square 
in the usual 
manner, eight 
of these holes 
can be located 
—as at A,B, C, 
D,E, F, G, and 
H. Now, instead of bisecting the are | 
between A and B with compasses or 
dividers, it can be done by joining A 
and F by means of a triangle and 
sliding the triangle parallel to itself 
into the position OX. This construc- 
tion depends upon the geometrical | 
theorem that an angle inscribed in a 
circle is equal to one half of the central 
angle standing onthesamearc. Thus 
we have angle XOB equal to angle 
AFB equal to one half angle AOB. 
In the same manner, the points Y, 
Z, ete., may be located by successively 
joining the center of each hole with the 
far end of the diameter through the 
next hole. If it is necessary to lay off 
thirty-two holes, the process may be 





Suggesting an easy 
way of laying off bolt- 
holes on a drawing 


| repeated to bisect the arcs AX, XB, 


BY, etc., and repeated again for 
sixty-four bolt-holes. 


By the use of a 60-degree triangle, | 


twelve bolt-holes can be located from 
the T-square, from which other points 
ean be laid off for 24, 48, 96, ete., bolt- 
holes successively.—_F. M. WESTON. 


Rubber Nipples Make Fine 
Insulators for Test Clips 


OMETIMES test clips or test 
points are attached to lines carry- | 
ing some- | 
what heavy | 
voltage, 
heavy 
enough to 
seem dis- 
agreeable 
if accident- 
ally passed 





Arubber nursing 
nipple prevents 
the current from 
leaking through 


body. In 
that case 
insulators 
near the terminals where handled are 
convenient. 

A good temporary insulator can be 
made of a rubber nursing nipple. 

Simply enlarge the hole in the 
nipple and run the wire through it 
until the clip or point just emerges 
from the large end. 

The clips can then be handled with 
perfect safety.—WINDSOR CROWELL. 
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Electricians’ Knife 
Scissors and Tweezers 


We can meet cealers’ demands at once 
and offer attractive quantity prices 


Write for description 


MATHIAS KLEIN & SONS, Mfrs. 


CANAL STA. 3, CHICAGO 






POWER BENDERS wove 






Wa \ we 


“Wonder” Cold Pipe Bending Machines (pat.) elec- 

trically operated to bend from 1” to 8%. Send for 

pos matter. We also manufacture ” nee other sizes, 
and operated to bend from }%” to 6' 


American Pipe Bending Machine Co. ‘Brean srarer 


BIG PROFITS forYou 
inHB BATTERY CHARGING 












Battery charging is e wonderfully profitable busines 
that you can handle without any special electrical or 
moc! experience. With no better opportunity 
than youre, many HB owners ere clearing 


$100 to $150 EXTRA PROFIT Every Month 
Some even more. Tole HB 500-watt Charger Dy 
charaee 1 to § po siceage batts restarye Aue y 
wt psys 75¢ ae rif 50. ayone “opera: 

ves little attention wailing po extra 
tes anickiy and easily 


$ 1 5 ore Tel Your Carers 


Balance In casy monthly payments. 
ings should, than meet all 






HOBART BROTHERS COMPANY ~ 
roy, Ohio. 


RICHARDSON’S POLYPHASE SLIDE RULE 





hee thay resaiars Ais. Oiseau ea: also a CI or Inverted 
0. Logarithm, Sine and Tangent Scales. AD graduations aro 
pai ‘on white coated ateel from engine divided plates. hese 
are eccurate and will retain ¢ 
They are not effected by acids, alkaiios, water or grease, 1 ak 
of rule 10 inches. A 100 page Instruction Book, which teaches 
al} thero is to know about slide rules, is sent with each order. 
Price of the Richardson's Fol raiias Slide Rule, in case, with « 
100 page Instruction k , $2.00. 
An ideal slide rule. It ia Now-nrised end an equal to any other 
rule in eppearance, accuracy and durability. Be convinced. Your 
money will be promptly refunded if you are not satisfied. 


GILSON SLIDE RULE CO., Niles, Mich. 


STAR STORAGE BATTERIES 


More Dependable Lower in Price 
The BEST Guarantee 
Liberal discounts to deaiers; 
write for particulars 
THE STAR STORAGE BATTERY COMPANY 


anfactarers of 
Automoblle Startins and Lighting Batteries 


MUNCIE, IND. Us Si As 


April, 1920 se 


The Poultry Hook is a Great 
Labor-Saver 


NE simple labor-saver for the 

poultryman is a hook for catching 
birds. Any 
amateur me- 
chanic can make 
it in a jiffy. 

Take a long 
piece of stiff steel 
or iron wire, and 
bend it in the 
== shape of a long | 
U. The open 
end of the U 
should then be 
turned back, so | 
the sharp end of the wire will not 
injure the bird’s legs. 

Fasten the hook to a strong but 
light pole, and the hook is ready for 
business. 

The hook is slipped around the 
fowl’s leg, and slides down to the foot, 
where it holds until the poultryman 
can walk up and pick up the bird with 


Wik HOOK——— 





Simply lean over the 
fence and catch the 
chicken by the leg 


his hands. 
A simple but efficient aid in the 
poultry-yard.—L. B. RoBBINs. 


Automobile Economy—What 
It Means 


HEN the topie of economy is dis- 
cussed among a group of motor- 

ists, it is often found that only the type 
of economy secured by high gasoline 
mileage is referred to. The other fac- 
tors of economy are frequently forgot- 
ten either in purchasing or using a car. 
Let us examine them in order. 

First, economy is an all-inclusive 
term. In some respects it is synony- 
mous with good investment and dollar- 
for-dollar value. In its broader sense 
you must consider performance, com- 
fort, and good looks when obtained at 
a medium price. 

Sturdiness of construction and 
proper workmanship reduce your re- 
pair charges—in most cases an impor- 
tant economy feature. Accessibility of 
adjustments and lack of complicated 
mechanism reduce your upkeep to a 
minimum—another fact to be re- 
membered. 

The increase in gasoline mileage se- 
cured by proper preheating of fuel is 
worthy of note at this time when the 
quality of gasoline is low. Easy start- 
ing and great flexibility in high gear 
save much gasoline. 

Scientific distribution of light weight 
not only increases gasoline mileage but 
adds miles to the usefulness of your 
tires. The cost often takes precedence 
over fuel expenses, and the ratio of car 
weight to standard tire equipment 
should be considered by the intelligent 
buyer. 

Every motorist realizes the possibil- 
ities for economy in his every-day 
driving, but these few suggestions may 
remind him of several factors that 
should be thought of under the subject 
of economy. 





How Many S. P. M.? 


“Haste makes waste'’ is just as 
true of hack saws as of anything 
else. Forcing a blade by increas- : 
ing the strokes per minute means 
a quickly dulled blade. 50 to 60 
strokes per minute is about as fast 
as it is economical to run when 
cutting dry. - On soft steel, using 
compound, saws may be run to 
advantage at about 100 S. P. M., 
at from 65 to 80 on annealed steel, 
and on unannealed tool steel at 
about 60 to 80 strokes per minute. 


Follow the Starrett’ Hack Saw 
Chart, put on the weight and 
watch the..cutting cost decrease. 


THE L. S. STARRETT CO. 
The World's Greatest Toolmakers 
Mosufacturersa of Hack Saws Unexcelled 


ATHOL, MASS. 
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compete for one of 

gak your school prineipal 
tlculare on requeet, 
nthly, 223 West 


ThA HE WORLD. Printed from brand new platee with 

Se tien Wee ae Ma EE In eae 
+ an in jeathor, + og . 

tents, foie Depertment." Wopuler sclance month tvs aes Wale 

39th Street, New York. . 


FACTORY GUARANTEED - ALL SIZES - IN ORIGINAL BOXES @ 


Te Buy New Guaranteed Electrical 
Apparatus of Standasd Manulacture. 


Polyphase Meters 
Zand 3 phase, A.C., 220, 
64 c, 1750 RPM., complete 
with base snd pulley 


une - $42.50 


a eee Mm A sem $7 00 
* $7250 pete men tn $85 00 


Your Opportunity 


Single Phase Moters 

110.290 volts, A. C., 60 cycle, 
TOUR ae wi Paney and Power Requirements. 

Vg tliat $24.50 | nm 00. $16.50 
Vo Satin td at at, $3Q-SO | vot ome $21.00 


a op $24.50 
if item $46.50) $24.50 


1 Ph ets ro $67.50 4 ots, pee .. $8 4.50, went Seo) 
2 W. P., H10-828 volts, 50 | 110 votts,5 omp. 2 ee Gene A 
tee $108 50 | #8. $58.50 57 - $102.50 | nee $110.00 
Von aorta $124. 11 vets, Wa. $58.50 | 1H.P. nish opeed, 500 | Mivets, with snitebboare : 
5 raion uterine 91 G4.50 | Meng rete E8699 | Fhmieay! S3G-50 | MA IMewe $195.00 
WRITE FOR CATELOG. BARGAIN: IN MOTORS ENO GENERETORS 
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ap 


4 1TH PM, 
Complete. cord, tur 8 pulley 


Charging Generators | 
Suitable for oll lighting 
Battery Charging 


Battery Charging Outfits 
To operete as C., 60 cycle, single phase 
voltage as specified. 


masta $40.00 


100 votes, Leo lMlemts 20 volts, $68.50 


with swt 


WASHING MACHINE MOTORS 
tabde fi 


2 20%, deposit required on a8 orders. Batonce €. 0. 0, by Expresx 
jo Sight drat with Bill of Leding attechod by freight, 
MANUFACTURERS’ DiSTRIBUTER 


IMONDS 
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—all of them: Compress 
blade, keyhole blade, and 
that all-purpose 18" blade 
made for cutting either 
wood or metal. 


A handy kit for contract- 
ors on roof, or floor, or 
any kind of repair work 
entailing nail and metal 
work cutting. 


Edgeholding — the out- 
standing quality of 
Simonds Saws — because 
of the Simonds made 
steel that’s in them. 








Simonds Manufacturing Co. 
Fitchburg, Mass. 
“The Saw Mahkers,’’ Established 1832 


VANCOUVER, B, C, 


CHICAGO, ILL. 
LONDON, ENG, 


New YorkK ClTY 


.in the high-tension wire. 


What Do You Know About 
Your Car’s Electric System? 


ESPITE the fact that a well built 

electric lighting and 
system gives little trouble, it is im- 
portant that the devices provided by 
the manufacturer to indicate derange- 
ment be watched. It is almost as 
easy to form the habit of looking at 
the indicators as it is to form the 
habit of ignoring them. 

Self-starters at present are very 
reliable; nevertheless, that does not 
mean that this device does not need 
careful attention. The electrical ap- 
pliances used have a number of 
important bearings and points of 
adjustment that need careful atten- 
tion. One should make it a point to 
familiarize himself with all the details 
regarding the electrical system, and 
inspect them carefully at frequent 
intervals. By so doing a lot of 
trouble and expense will be done away 
with. 

Most self-starting systems have a 
fuse-box installed at an accessible 
point. The purchaser of a new car 
should acquaint himself with this as 
quickly as possible. Very often con- 
siderable trouble is eliminated by the 
installation of a new fuse. This is a 
simple matter, but its neglect may 
cause a lot of trouble and unnecessary 
expense. 

Modern cars are equipped with 
electric self-starters and do not have 
the crank handle installed. Without 
a crank handle it is difficult properly to 
test the compression of each cylinder. 
Often a motor is run with weak 
cylinders simply because it is too 
much trouble to attach the crank 
handle and test the compression of 
each cylinder. If the compression of 
each cylinder is not kept up to 
standard there is bound to be more or 
less of a pound in the engine, which 


| is injurious to all the working parts, 


this being true especially of the bear- 
ings. 

When the self-starting device fails 
to start the engine after reasonable 
trial, the trouble should be located 
without delay. One cannot expect 
too much from a small battery. The 
self-starter is not supposed to crank 
the engine indefinitely. Bear this in 
mind and you will prolong the life of 
your battery. ‘ 


Many times a troublesome skip in a | 


cylinder is due to an unsuspected leak 
When hunt- 
ing for such trouble, go over the wires 
carefully, raising them slightly from 
any place where there might be a 
leak. When found, the place must be 
covered with electric tape, unless a 
new wire is installed. 
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Stanley Cutter 
and 
Chisel 


Grinder 


The STANLEY CUTTER 
AND CHISEL GRINDER 
is a device for holding Plane 
Irons, Chisels, and other 
similar cutting tools that 
they may be ground or 
honed to any desired angle 
or bevel, insuring an ac- 
curacy that is very difficult 
to obtain when the tool is 
held in the hand. 


The tool to be sharpened is 
rigidly held in the Grinder 
by thumb screws, and may 
be given any desired angle 
by means of the large screw 
attached to the roller frame, 
which raises or lowers the 
main body. 


As shown in the cut the 
Grinder is fitted with two 
thumb serews and_ three 
thumb screw holes. By the 
use of the two thumb screws, 
the tool to be ground is 
held much more firmly than 
is possible with the use of a 
single screw. 


The Sharpener is made en- 
tirely of metal, all parts 
being nickel plated. 


If the wire runs through a metal 
tube it will not be possible to trace the 
whole length of it, so it must be re- 
moved from the tube and connected 
as before. 

By running the engine and going 
over the wire inch by inch, the leak 
should be discovered. If it is not 
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PORTLAND, ORE, 
Lockport, N, Y. 
NEW ORLEANS, LA, 
SAN FRANCISCO, CAL, 


SIMONDS 


MONTREAL, QUE, 
MeMPHIS, TENN, 
SEATTLE, WASH, 

St, Joun, N, B, 


SAW STEEL 
PRODUCTS 
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strong enough to give a spark it may 
be found by passing the fingers along 
its length. A slight shock will indi- 
cate the trouble instantly. 

Braided insulation is particularly 
liable to pick up moisture and short- 
circuit every time it rains. When the 
missing cylinder is located you should 
parallel the wire—that is, lay a new 
or perfect wire from distributor to 
plug. Disconnect the old one and the 
engine should pick up speed and the 
missing should stop. 

The safety spark-gap of a magneto 
rarely gives trouble, but it may at 
some time. It has too much re- 
sistance in ordinary circumstances, 
but if the gap in the spark-plug burns 
too wide it will be easier for the 
current to short-circuit through the 
safety gap. Run the engine and 
listen carefully for a spark. If it 
occurs, look at the gaps of the plugs 
and set all of them to the thickness of 
an old hacksaw blade. 

Some drivers prefer a larger gap 
than the hacksaw blade will give. 
The usual blade is about one fortieth 
of an inch, or .025. This is right for 
magneto, but one thirty-second may 
be used with battery ignition. Since 
the gap never closes up, but always 
burns larger, it is evident that a 
smaller rather than a larger gap is 
preferable. For the magneto a small 
gap is necessary; otherwise the engine 
will miss explosions at low speed. 


Why the Homemade Wagon- 
Jack is Best 


HE worst thing about most wagon- 
jacks is the time it takes to get 
them adjusted and set in place. On 
a ranch where a number of hay-racks 
were in more or less constant use, a 





Why buy the manufactured kind 
when you can make a wagon-jack 
suited to your particular need 


simple jack was made to raise the 
wheels from the ground preparatory 
to greasing them. 

The jack was made by sawing a 
2-by-4-in. piece of wood as shown in 
the illustration, hinging the cut-out 
portion, and bolting a thin piece of 
strap-iron about it to prevent splitting 
the wood. 

The hinged piece was so cut that the 


upper end came two or three inches | 


above the bottom side of the axle 
when it rested upon the ground. This 
was placed under the axle, and the 
lever arm raised until the two came 
together, locking itself and holding up 
the wheel.— DALE VAN Horn. 
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All-Steel Mitre Box 


made to give Real Service 


We. have been making these Mitre Boxes 
for ten years. During all this time, re- 


pairs and replacements have been practically 
nothing. 


Our Mitre Boxes are built entirely of steel 
and trussed like a bridge. This construction 
eliminates the possibility of breakage from any 
cause and enables the tool to retain its accu- 
racy for practically a lifetime. 


The saw may be locked at any desired angle. 
It can be held in an elevated position by a 
spring lock, which is easily released by a slight 
downward pressure. Stops can be readily regu- 
lated to permit sawing to any desired depth. 
These are a few of the good points 
of the Goodell-Pratt All-Steel Mitre 
Box, but there is but one way to 
really appreciate this tool and that 
way is to ask your dealer to show 
it to you. 
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In liquid form 
and easy to use, 
Will ordinarily 
seal leaks in 
from two to ten 
minutes. 













A quick, perma- 
nent, imexpen- 
sive repair for 
tubes and cas- 
ings. Can be 
applied in three 
minutes at a 
cost of 2 cents. 


Lip’ 
7 AO 
Vaive Grinding 
Compound’ | 


Will remove pits 
and foreign sub- 
stances from 
valves, giving a 
velvet seat. Will 
not cut grooves. 
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Popular Science Monthly 
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, ao Remover 


An occasional dose will stop that knock— 
quiet the motor—and save the batteries. 
You can do it yourself in ten minutes. 


It isn’t fair to yourself or to your car to run it without 
any attention and then sell it at a big loss. With but 
little effort you, yourself, can keep your car in such 
condition that the depreciation will be very slight. We 
offer for your use Johnson’s Car Savers. No experi- 
ence is necessary for their use. They can all be applied 
by the amateur with perfect satisfaction. 


Johnson’s Car Savers are of the very highest quality 
that can be produced. You will find cheaper make-shifts 
on the market, but when you insist upon Johnson’s you 
are taking no chance, for all of our preparations are 


fully guaranteed. 


Gar Savers —— 


Start today to reduce the depreciation of your auto- 
mobile. An hour or two every month and Johnson’s 
Car Savers will prove their value in dollars and cents 
when you come to sell or turn in your car. 
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Johnson’s Car Savers have been on the market for several years. Millions 
of cans have been used by motorists everywhere with entire satisfaction. 
For years our employees have been our partners and share the profits. 
Because of this personal interest unusual care and skill enter into the man- 
ufacture of the Johnson products—overhead is reduced to the minimum 
and we are enabled to sell at a very slight increase over pre-war prices, not- 
withstanding the tremendous advances on all of our raw materials. 


Representative dealers and jobbers all over the world handle Johnson’s 
Car Savers. Don’t accept or handle unknown substitutes. Write for our 
booklet ‘Keep Your Car Young’’—It's free. 


S. C. JOHNSON & SON 


Dept. P. S. M. 4, RACINE, WISCONSIN 
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Johnson's 
Black-Lac is the 
ideal top dress- 
ing. One coat 
imparts a rich, 
black surface 
just like new. 






























A splendid elas- 
tic varnish for 

ies, hoods 
and fenders. A 
coat will ncrease 
the value of 
your car from 
10% to 35%. 
Dries | in 24 hrs. 










Ils StopSqueak 





It seeps between 
the springs,thor- 
oughly lubricat- 
ingthem. Makes 
your car ride 
easier, reduces 
the liability of 
spring breakage. 
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“What's a bath without a Topkis, eh, Bob?” 
“You SAID something, Frank!” 


WILTING round of golf, or a vicious match 
of tennis. The reviving drench of the needle- 
shower, then into a fine, fresh suit of toppy 
Topkis, to make the exercise worth while. 


Shirts-and- Drawers 
81.00 each 


And Topkis, more than any other? 
Assuredly. For Topkis is fashioned from first- 
quality nainsook with the utmost skill of the 
needle craft, deliberately designed for body- 
freedom. The prices are exceptionally reason- 
able, too! That is Topkis, exclusively. 





Topkis comes in unions at $1.66, also shirts- 
and-drawers at $1.00 the garment. Available 
at quality shops. You'll want a half dozen 
suits at least. Especially at the low Topkis 


pce Genuine Topkis has the red-diamond 
abel. 


TOPKIS BROTHERS COMPANY 
WILMINGTON, DEL. Union Suits 
General Sales Offices, 350 Broadway, New York City $1.65 each 


Also Makers of Women's, Children's and Boys Athletic Underwear 
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Athletic Und 


Copyright 1919, Topkis Brothers Company 
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We make MURA S of 100% ce Turkish uate to om duitte 


enjoyment to smokers of 100% good taste. 






% Ay 


“Ordinary” cigarettes cannot be 100% Turkish —and you cannot 
afford to smoke cheap quality cigarettes. 


There can't be a better cigarette than MURADS till the world 


Mpesgyros Makers of the Highest Gmde Turkish 


ond Egyptian Cigarettes in the World 





